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QUALITY  OF  LIFE  MEASUREMENT  AND  ANALYSIS 

SUMMARY 


THE  REASON  FOR  PERFORMING  THE  QUICK  REACTION  ANALYSIS 
(QRA)  was  to  provide  planners  of  the  fiscal  year  (FY)  1998  Program  Objective  Memorandum 
(POM)  build  with  information  about  recent  trends  in  the  cost  and  benefits  of  selected  Army 
Quality  of  Life  (QOL)  programs. 

THE  QRA  SPONSOR  was  the  Office  of  the  Assistant  Chief  of  Staff  for  Installation 
Management  (ACSIM). 

THE  QRA  OBJECTIVE  was  to  evaluate  the  costs  and  benefits  of  selected  Army  Quality  of  Life 
programs  in  support  of  the  FY  98  POM  build. 

THE  SCOPE  OF  THE  QRA  will  consider  cost  and  benefit  data.  QOL  cost  data  was  provided 
in  terms  of  cost  per  soldier  in  FY  96  current  dollars  by  the  US  Army  Cost  and  Economic  Analysis 
Center  (USACEAC).  QOL  benefit  data  was  drawn  from  several  selected  items  of  recent 
administrations  of  the  Army  Sample  Survey  of  Military  Personnel  (SSMP)  conducted  biannually 
by  the  US  Army  Personnel  Office  of  the  US  Army  Research  Institute  (ARI). 

THE  ASSUMPTION  of  this  QRA  is  that  the  benefit  data  provided  by  ARI  can  be  meaningfully 
matched  to  the  cost  data  provided  by  USACEAC. 

THE  BASIC  APPROACH  was  to; 

(1)  Estimate  parameters  of  a  standard  statistical  model  relating  cost  and  benefit  data  . 

(2)  Perform  statistical  tests  of  hypotheses  about  the  parameters  to  determine  if  the  parameters 
related  to  cost  and/or  time  are  statistically  significant. 

(3)  Perform  statistical  tests  of  hypotheses  about  parameters  of  the  model  related  to 
differences  between  total  population  effects  and  subpopulation  effects  where  the  subpopulations 
are  selected  from  demographic  variables  collected  as  part  of  the  SSMP. 

(4)  Present  graphically  some  of  the  more  important  results. 

THE  PRINCIPAL  FINDINGS  AND  OBSERVATIONS 

(1)  The  SSMP  data  suggests  that  the  overall  quality  of  life  in  the  Army  may  have  declined 
recently,  while  the  quality  of  life  cost  per  soldier  has  increased. 

(2)  There  is  about  a  10  percent  drop  in  the  satisfaction  of  the  total  Army  population  in  the 
area  of  government  housing  quality  over  2  1/2  years. 
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(3)  It  is  not  clear  that  the  benefits  as  measured  by  the  SSMP  are  totally  dependent  upon  the 
cost. 

(4)  The  Analysis  Review  Board,  part  of  CAA’s  Total  Quality  Management  Process, 
suggested  that  the  sponsor  might  wish  to  explore  conducting  cost/benefit  analyses  at  the 
installation  level.  For  instance,  there  might  be  an  increase  in  government  housing  quality 
satisfaction  for  an  installation  where  housing  was  improved  during  the  period. 

THE  QRA  EFFORT  was  directed  by  Mr.  Franklin  Womack,  Resource  Analysis  Division,  US 
Army  Concepts  Analysis  Agency  (CAA). 

COMMENTS  AND  QUESTIONS  should  be  sent  to  the  Director,  US  Army  Concepts  Analysis 
Agency,  ATTN:  CSCA-RA,  8120  Woodmont  Avenue,  Bethesda,  MD  20814-2797. 
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The  US  Army's  Center  for  Strategy  and  Force  Evaluation 


Quality  of  Life 
Measurement  and  Analysis 
(QUAILMAN) 


Frank  Womack 
Phone  #(301)  295-6930 
Resource  Analysis  Division 


This  report  documents  the  results  of  the  Quality  of  Life  (QOL)  Measurement 
and  Analysis  (QUAILMAN)  Quick  Reaction  Analysis  (QRA). 

The  purpose  of  this  QRA  was  to  generate  a  report  to  illustrate  recent  trends 
in  costs  and  benefits  of  selected  Army  QOL  programs.  It  was  anticipated  that 
these  illustrations  would  be  useful  to  planners  in  support  of  the  fiscal  year  (FY) 
98  Program  Objective  Memorandum  (POM)  build. 

The  QRA  was  sponsored  by  the  Assistant  Chief  of  Staff  for  Installation 
Management  (ACSIM). 

This  report  first  describes  the  methodology  used  to  conduct  the  QRA.  The 
two  main  data  inputs,  benefits  and  costs,  are  described.  Supplemental 
demographic  variables  are  described.  Finally,  the  analysis  is  presented  in  the 
form  of  graphs  depicting  (1)  QOL  benefits  by  time,  (2)  QOL  benefits  by  cost, 
and  (3)  differences  in  QOL  benefit  responses  by  demographic  factors. 
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The  US  Army's  Center  for  Strategy  and  Force  Evaluation 


Objective 


The  objective  of  this  QRA  is  to 
evaluate  the  costs  and  benefits  of 
selected  Army  Quality  of  Life 
programs  (e.g.,  Family  Housing)  in 
support  of  the  FY98  POM  build. 
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The  US  Army's  Center  for  Strategy  and  Force  Evaluation 


Approach 


1.  Obtain  benefit  data  from  six  semiannual 
administrations  of  the  Sample  Survey  of 
Military  Personnel  (SSMP). 

2.  Match  benefit  characteristics  of  quality  of  life 
measured  on  the  SSMP  with  cost  data. 

3.  Analyze  trends  in  cost  and  benefits  for 
matched  characteristics. 

4.  Analyze  benefits  by  demographic  factors. 

5.  Illustrate  results  of  analysis  using  graphs  and 
tables. 

6.  Document  results  in  a  memorandum  report. 


Benefit  data  was  obtained  from  the  Amy  Research  Institute  (ARJ)  in  the  fom  of 
questionnaire  results.  Cost  data  was  provided  by  the  Amy  Cost  and  Economic  Analysis  Center 
(USACEAC). 

An  initial  meeting  was  held  with  the  sponsor  in  order  to  plan  the  work  of  the  study.  The  raw 
data  for  six  recent  surveys  had  been  provided  by  ARI.  At  this  time,  the  fom,  but  not  the 
substance,  of  the  cost  data  was  provided  by  USACEAC.  At  this  meeting,  the  sponsor  selected 
eight  questionnaire  items  for  use  as  benefit  feedback  variables.  These  eight  items  were 
matched  to  cost  items  supplied  by  USACEAC.  Also,  six  demographic  variables  were  selected 
from  the  questionnaire  for  use  in  determining  differences  in  response  from  various 
subpopulations.  The  sponsor  made  the  point  that  the  benefits  typically  lag  the  cost  by  about  2 
years. 

The  relevant  benefit  data  was  abstracted  from  six  data  bases  provided  by  ARI  and  tabulated 
(Appendix  C).  Cost  data  were  incorporated  into  these  tables.  These  cost  data  were  updated  by 
USACEAC  several  times  during  the  course  of  the  study. 

The  original  intent  had  been  to  model  the  benefit  data  as  a  function  of  cost.  However,  the 
cost  data  were  not  at  hand  early  in  the  study.  We  therefore  decided  to  work  with  the  data  at 
hand  and  to  model  the  benefits  data  as  a  fimction  of  time  and  the  selected  demographic 
variables.  The  binary  nature  of  the  questionnaire  responses,  and  the  ultimate  desire  to  predict 
future  response,  made  the  logistic  regression  model  an  appropriate  research  tool.  Significant 
results  from  the  modeling  effort  were  graphed  and  appear  later  in  this  report. 

As  the  study  progressed,  the  final  cost  data  update  was  received  from  USACEAC.  A 
graphical  analysis  of  the  benefit  feedback  response  variables  versus  the  cost  appear  in  this 
report. 
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The  US  Army's  Center  for  Strategy  and  Force  Evaluation 


Benefit  Data 

•  QOL  items  selected  from  the  Sample 

Survey  of  Military  Personnel  (SSMP) 
administered  by  ARI  twice  each  year 

•  Six  sets  of  data  from  Spring  1992  to  Fall 

1994 


•  Answers  provided  in  form  of  satisfied  or 
dissatisfied  response 


The  Sample  Survey  of  Military  Personnel  (SSMP)  is  administered  by  ARJ  twice  a 
year  in  the  spring  and  fall.  The  survey  gives  Army  personnel  an  opportunity  to  express 
their  views  about  the  Army.  The  results  are  used  to  assess  current  and  planned  Army 
services,  policies,  and  programs. 

A  random  sample  of  all  permanent  party,  Active  Component  Army  personnel  is 
drawn  to  participate  in  each  survey.  The  sample  is  drawn  from  the  Standard 
Installation/Division  Personnel  System  (SIDPERS)  using  the  final  one  or  two  digits  of 
social  security  numbers  (SSNs). 

The  sample  size  represents  about  10  percent  of  the  officers  and  about  2  percent  to  3 
percent  of  the  enlisted  personnel.  In  Spring  1994,  the  sample  size  was  chosen  such 
that  one  could  expect  a  sampling  error  of  from  ±1  to  ±  3  percent.  The  survey  was 
administered  by  Ae  Personnel  Survey  Control  Officer  at  each  installation  and  overseas 
area. 

The  data  collected  are  weighted  up  to  Army  strength  for  each  individual  rank.  The 
Spring  1994  SSMP  was  weighted  up  to  Army  strength  for  end-April  1994  (based  on 
the  Deputy  Chief  of  Staff  for  Persoimel  (DCSPER)  46,  Part  1  report).  Generally  the 
data  are  weighted  for  gender  and  location  (i.e.,  US  Army  Europe  (USAREUR)  versus 
elsewhere). 

Items  were  selected  for  this  study  which  seemed  to  relate  to  quality  of  life  issues. 
Items  selected  either  (1)  expressed  satisfaction  or  dissatisfaction  with  a  particular  facet 
of  Army  life  based  on  the  respondent’s  Army  experience,  or  (2)  expressed  the  rating  of 
some  quality  of  life  such  as  high  or  low  morale.  In  addition,  the  quality  of  life  items 
selected  for  benefit  analysis,  six  different  demographic  responses,  were  abstracted  in 
order  to  determine  differences  in  subpopulation  responses.  These  included  rank,  age, 
ethnicity,  gender,  marital  status,  and  location. 
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The  US  Army's  Center  for  Strategy  and  Force  Evaluation 


Items  selected  from  SSMP  to  represent  benefits 


1.  Satisfaction  with  Recreational  Services. 

2.  Satisfaction  with  the  quality  of  Army  family 
programs. 

3.  Rate  your  current  level  of  morale  (low  or  high). 

4.  Satisfaction  with  overall  quality  of  Army  life. 

5.  Satisfaction  with  quality  of  government 
housing. 

6.  Satisfaction  with  amount  of  pay  (basic). 

7.  Satisfaction  with  availability  of  government 
housing. 

8.  Satisfaction  with  VHA  COLA. 


Eight  questions  were  chosen  from  the  SSMP  to  represent  benefit  responses. 
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The  US  Amy's  Center  for  Strategy  and  Force  Evaluation 


Demographic  items  seiected  from  the 

SSMP 

Total  Army  Population  divided  into 
subpopulations  on  the  basis  of  : 

1.  Rank  (6  groups) 

2.  Age  (4  groups) 

3.  Ethnicity  (5  groups) 

4.  Gender  (2  groups) 

5.  Marital  Status  (2  groups) 

6.  Location  (2  groups) 

© 


Six  demographic  responses  were  abstracted  from  the  SSMP  to  use  as  subpopulation 
groupings.  The  idea  was  to  see  if  the  subpopulation  responses  differed  from  those  of  the 
overall  population  in  significant  manner. 

Rank  subpopulations  consisted  of  six  groups  as  follows:  (1)  PV2  -  SPC/CPL;  (2)  SGT  - 
SSG;  (3)  SFC  -  SGM/CSM;  (4)  WOl  -  W05;  (5)  2LT  -  CPT;  and  (6)  MAJ  -  COL+. 

Of  note  here  is  that  the  size  of  the  sample  for  the  WOl  -  W05  was  smaller  than  the  sample 
sizes  of  all  the  other  rank  subpopulations. 

Age  subpopulations  were  formed  by  dividing  the  age  distribution  of  the  sample  into 
approximate  quartiles:  (1)  24  years  or  less;  (2)  25  to  31  years;  (3)  32  to  39  years;  (4)  40  years 
or  more. 

Five  ethnicity  subpopulations  were  formed  as  follows:  (1)  White;  (2)  Black;  (3)  Flispanic; 
(4)  Asian  and  Pacific  Islander;  (5)  American  Indian,  Eskimo,  or  Aleut. 

Of  note  in  the  ethnicity  subpopulations  is  the  small  size  of  the  samples  with  respect  to  the 
last  three  subpopulations  and  especially  the  size  of  the  sample  for  the  last  subpopulation, 
American  Indians. 

Gender  was  divided  into  subpopulations  of  male  and  female. 

Marital  status  was  divided  into  subpopulations  of  single  and  married. 

Current  duty  station  location  provided  two  subpopulations,  CONUS  and  OCONUS. 
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The  US  Army's  Center  for  Strategy  and  Force  Evaluation 


Cost  Data 


•  Cost  data  obtained  from  the  U.S.  Army  Cost 
and  Economic  Analysis  Center. 


•  Cost  is  in  cost  per  soldier  in  thousands  of 
constant  FY96  dollars. 


•  Total  Cost  broken  down  into  subtotals  for 
Facilities,  People,  Pay,  and  OSD  funded. 


Cost  data  was  provided  to  this  study  by  the  US  Army  Cost  and  Economic 
Analysis  Center.  Each  value  was  provided  in  thousands  of  constant  FY  96 
dollars  per  soldier.  An  overall  QOL  program’s  cost  was  provided  by 
USACEAC.  This  was  broken  down  into  four  main  subtotals,  and  each  division 
was  further  broken  down.  The  main  cost  divisions  and  primary  data  sources 
were:  (1 )  Facilities  from  the  Office  of  the  Chief  of  Staff  for  Installation 
Management  (OACSIM),  (2)  People  from  Community  Family  Support  Center 
(CFSC),  (3)  Pay  with  Pay  Raise  from  ODCSPER,  and  (4)  Office  of  the 
Secretary  of  Defense  (OSD)  funded  programs  from  OSD. 

Six  SSMP  responses  (i.e.,  benefits)  were  ultimately  matched  to  costs  for 
analysis  purposes.  Two  of  the  benefits  were  matched  directly  to  the  QOL  total 
cost.  The  Facilities  and  the  Pay  with  Pay  Raise  subtotals  were  matched  to  two 
other  responses.  The  People  subtotal  was  broken  down  into:  (1 )  Morale, 
Welfare,  and  Recreation  (MWR),  (2)  Child  Care,  (3)  Youth  Programs,  and  (4) 
Army  Family  Programs.  The  sum  of  (2),  (3),  and  (4)  was  matched  to  a  fifth 
response,  and  the  MWR  cost  was  matched  to  the  last  response. 

Cost  were  provided  for  FY  89  through  FY  95.  Recall  that  the  benefit  data 
ran  from  Spring  92  to  Fall  94.  The  cost  data  used  in  the  study  were  to  lead  the 
benefit  data  by  two  years.  FY  90  costs  were  matched  to  the  benefits  response 
of  Spring  92.  FY  91  costs  were  matched  to  benefit  responses  for  Fall  92  and 
Spring  93.  FY  92  costs  were  matched  to  benefit  responses  for  Fall  93  and 
Spring  94.  FY  93  costs  were  matched  to  the  benefit  responses  for  Fall  94. 
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Cost  matched  with  benefit  items 


Cost 

1.  Total  Quality  of  Life 

2.  Total  Quality  of  Life 

3.  Facilities 

4.  Pay  with  pay  raise 

5.  MWR 

6.  Family  Program  (child 
care,  youth  development, 
&  Army  Community 
Service  (ACS)) 


Benefit 

1.  Overall  Quality  of  Life 

2.  Your  level  of  morale 

3.  Quality  of  government 
housing 

4.  Basic  pay  satisfaction 

5.  Recreation  services 

6.  Family  programs 


© 


Six  of  the  eight  benefits  chosen  from  the  SSMP  were  matched  to  costs  with 
the  assistance  of  the  sponsor. 
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Logistic  Regression  Model  in  time  and 
one  demographic  variable  gender 


^fi+P-T+a^  C,  +ai  Gj  +Yi  •7’  G,  +Y2 

G)  =  J  ^  ^ii+p-T+a,  c,  +oj  C;  +r,  r  c,  +r2  r  e, 

where  ;r(T,G)  =  percent  satisfaction  as  a  function  of 
time  T  and  gender  G  =  (G,,  Gj) 

G,  =  male 
Gj  =  female 

fi,P,a^,a2,Yl,Y2  coefficients  of  model, 

estimates  determined  from  data 


There  were  two  possible  responses  to  each  of  the  SSMP  questions 
examined  in  this  study.  The  two  responses  were:  “I  am  satisfied  with  the 
particular  facet  of  Army  Mfe”  or  “I  am  dissatisfied  with  this  facet  of  Army 
life.”  At  the  same  time  that  an  individual  respondent  gave  answers  to  the 
eight  selected  questions,  he  also  described  himself  by  characteristics  such  as 
rank,  age,  ethnicity,  gender,  marital  status  and  present  duty  station  (CONUS/ 
OCONUS).  Each  SSMP  was  administered  at  a  particular  time.  A  cost  was 
expended  upon  each  benefit.  These  variables  are  known  as  covariates. 

A  statistical  model  which  is  used  to  analyze  binary  responses  in  the 
presence  of  covariates  is  the  logistic  regression  model.  The  illustrated  model 
is  the  basic  model  used  to  analyze  the  data  in  the  present  study.  The  model 
shown  is  for  the  response  as  a  function  of  time  and  gender.  Eighty-four  such 
models  were  fit  to  the  study  data.  In  each  model  fit,  the  response  was  one  of 
the  eight  selected  SSMP  items.  There  were  two  covariates  in  each  model. 
The  first  covariate  was  either  time  or  cost.  The  second  covariate  was 
selected  from  the  set  of  six  demographic  variables  described  above.  The 
nature  of  the  model  and  an  extensive  analysis  of  the  data  are  presented  in 
Appendix  D. 
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Benefits  vs  Time 


1992  1992  1993  1993  1994  1994 


SSMP  Administration 
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This  is  a  graph  of  the  percent  satisfaction  data  for  each  benefit  versus  time. 
For  each  SSMP  item  examined,  the  graph  depicts  the  percent  satisfaction  versus 
the  date  of  administration  (i.e.,  time)  for  the  total  population.  The  logistical 
regression  model  is  used  to  test  several  statistical  hypotheses  about  the  various 
parameters  of  the  model,  as  estimated  from  the  data.  The  model  parameters,  p 
and  P,  are  total  population  parameters.  The  first  test  hypothesizes  that  the 
parameter  of  the  model  mean  parameter,  p,  is  zero.  A  value  of  zero  for  p  in 
the  logistic  regression  model  means  that  the  overall  percent  satisfaction  is  50 
percent.  This  test  is  rejected  for  every  item  except  Government  Housing 
Quality.  Probably  the  most  relevant  test  to  this  study  is  the  test  that 
hypothesizes  that  the  parameter  p  is  zero.  This  is  the  slope  parameter,  or  trend 
in  the  case  of  time.  The  slope  is  a  measure  of  the  change  in  percent  satisfaction 
with  time.  The  test  is  rejected  for  every  item  except  Family  Programs.  This 
means  that  there  is  a  statistically  significant  trend  in  all  the  benefits  except 
Family  Programs.  The  signs  of  the  estimates  of  P  are  all  negative,  except  for 
Recreation  Services  Programs,  which  is  positive,  and  Family  Programs,  which 
does  not  differ  significantly  from  zero. 

The  greatest  difference  in  percent  satisfaction  between  Spring  1 992  and  Fall 
1 994  is  found  in  the  SSMP  item.  Government  Housing  Quality,  which  falls 
from  55.6  percent  in  Spring  1 992  to  44.5  percent  in  Fall  1 994.  This  is  a 
difference  of  10. 1  percent. 
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Quality  of  Life  &  Morale  Level  vs  Cost 
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This  graph  depicts  the  percent  satisfied  response  for  two  SSMP  items, 
Overall  Quality  of  Life  (OQL)  and  Your  Current  Morale  Level  as  a  function  of 
total  cost  per  soldier  in  thousands  of  constant  FY  96  dollars  expended.  The  cost 
matched  to  these  two  items  is  the  total  QOL  cost.  The  cost  data  leads  the 
response  data  by  2  years.  For  example,  FY  90  cost  is  matched  against  Spring 
92  SSMP  response.  The  response  for  Overall  Quality  of  Life  is  percent 
satisfied,  and  for  Your  Current  Morale  Level  the  percent  responding  high  as 
opposed  to  low.  The  distribution  of  cost  data  is  very  skewed.  Notice  that  for 
five  of  the  six  cost  points,  the  cost  data  centers  about  $24K,  and  there  is  only 
one  point  at  about  $2 1 .  5K.  The  point  here  is  that  the  $2 1 .  5K  point  will  have  a 
higher  leverage  on  any  function  fit  to  these  points.  Also  notice  that  in  some 
FYs,  two  response  data  points  share  the  same  cost. 

The  model  fit  to  Overall  Quality  of  Life  gives  a  satisfaction  of  62.5  percent 
for  $21 .5K  and  58.9  percent  for  $24K.  The  model  fit  to  Your  Current  Morale 
Level  gives  a  high  morale  level  of  66.8  percent  for  $21 .5K  and  61.8  percent  for 
$24K.  Notice  that  for  both  responses,  OQL  and  Morale  Level,  the  percent 
satisfaction,  or  percent  high  morale,  decreases  as  cost  increases. 
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This  graph  depicts  the  SSMP  item.  Satisfaction  with  Government  Housing 
Quality  versus  Facilities  Cost.  The  cost  values  center  roughly  about  the  two 
points  $1.3K  and  $1.6K.  The  model  fitto  this  item  gives  a  53.1  percent 
satisfied  for  $1 .3K  and  46.4  percent  satisfied  for  $1 .6K.  Again  there  is  a 
decrease  in  satisfaction  for  an  increase  in  cost. 
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This  graph  depicts  the  SSMP  item  Satisfaction  with  Family  Programs.  The 
item  is  matched  against  the  sum  of  the  costs  for  Child  Care,  Youth  Programs, 
and  Army  Family  Program  costs.  The  costs  range  from  about  $0.2K  to  $0.3K. 
The  model  fit  to  this  data  gives  a  66.3  percent  satisfied  for  $0.2K  and  67. 1 
percent  satisfied  for  $0.3K  cost.  This  is  the  only  item  which  shows  an  increase 
in  satisfaction  for  an  increase  in  cost. 
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This  graph  depicts  the  SSMP  item  Satisfaction  with  Recreation  Services 
Programs.  It  is  plotted  against  the  MWR  cost.  The  cost  distribution  for  MWR 
ranges  from  about  $  .32K  to  $.39K.  The  model  fit  to  this  data  gives  a  79.3 
percent  satisfaction  for  $  .32K  and  a  77.4  percent  satisfaction  for  $.39K.  This 
gives  a  decreased  satisfaction  with  increased  cost. 

Note  that  when  the  independent  variable  for  this  item  is  changed  from  time 
to  cost,  the  sign  of  the  coefficient  for  time  is  positive  and  the  coefficient  for 
cost  is  negative.  This  is  a  result  of  the  ordering  in  the  cost.  The  MWR  cost 
declined  from  a  high  of  $  .389K  inFY  91  to  $  .326K  in  FY  93. 
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Basic  Pay  Satisfaction  vs  Pay  &  Pay  Raise  Cost 
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This  graph  depicts  the  SSMP  item  Satisfaction  with  Basic  Pay.  It  is  plotted 
against  cost  of  Basic  Pay  with  Pay  Raise.  The  cost  for  Pay  and  Pay  Raise  is 
skewed  with  one  data  point  at  roughly  $  1 9.5K  and  the  remaining  points 
centered  at  roughly  $22K.  It  should  be  noted  that  this  subtotal  is  a  major 
proportion  of  the  total  OQL  cost.  The  model  fit  to  this  data  gives  a  43.3  percent 
satisfied  for  $  1 9.5K  and  37.0  percent  satisfied  for  $22K.  Again  there  is  less 
satisfaction  as  cost  increases.  This  is  really  a  paradox.  When  you  pay  your 
soldier  more,  he  is  less  satisfied  with  the  pay! 
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Summary  of  Cost/Benefit  Results 

Spring  Fall  Spring  Fall  S 

ll992  _J  [_1992_]  [_1993j  |_199y  |_l! 


Year  of  Benefit 


T-  1 


Spring  Fall 
1994  n  |_1^994_J 


Year  of  Cost 

SSMP  ITEM 
OVERALL  QUALir 
%  Satisfied 
$000 


%  High  Morale 
$000 

BASIC  PAY  SATISFACTION 
%  Satisfied 
$000 


FY90 

FY91 

FY91 

FY92 

FY92 

FY93 

E 

62.2 

21.46 

58.0 

23.87 

61.4 

23.87 

57.7 

24.60 

57.9 

24.60 

56.2 

23.61 

/ 

6S.7 

21.46 

58.2 

23.87 

67.4 

23.87 

60.6 

24.60 

60.2 

24.60 

62.1 

23.61 

1 

43.1 

19.970 

38.0 

21.969 

39.0 

21.969 

35.0 

22.338 

38.4 

22.338 

34.7 

21.357 

The  next  two  charts  summarize  the  benefit  and  cost  data  in  a  table  for  the 
overall  population.  The  benefit  data  are  percent  satisfaction  from  each  of  six 
administrations  of  the  SSMP  from  Spring  92  to  Fall  94.  The  SSMP  item 
category  is  listed  on  the  left  of  the  table.  The  numbers  in  parentheses  are  the 
year  of  the  cost  data  used  with  each  response.  The  cost  is  in  thousands  of 
constant  FY  96  dollars  per  soldier.  The  years  for  the  cost  data  lead  the  SSMP 
responses  by  at  least  2  years.  The  cost  data  begin  in  FY  90  and  end  in  FY  93 . 
An  expanded  version  of  these  tables  is  presented  in  Appendix  C. 
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Summary  of  Cost/Benefit  Results 


Year  of  Benefit 


Year  of  Cost  FY90 
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Subpopulation  Analysis 

Until  now,  we  have  looked  at  the  total  population.  We  now  turn  briefly  to  a 
discussion  of  how  subpopulations,  as  defined  by  differences  in  rank,  age, 
ethnicity,  gender,  marital  status,  and  present  duty  station  (CONUS/OCONUS) 
might  differ  from  the  total  population.  The  logistical  regression  model  is  used 
to  test  several  statistical  hypotheses  about  the  various  parameters  of  the  model, 
as  estimated  fi'om  the  data.  The  model  parameters  aj  and  Yj  (j  =1  to  m  |  for  m 
subpopulations)  are  subpopulation  parameters.  The  aj  measure  the  difference 
between  the  level  of  the  subpopulation  and  the  total  population.  The  yj  measure 
the  difference  between  the  slope  for  the  subpopulation  and  the  slope  of  the  total 
population.  Formal  tests  for  these  measures  are  fully  discussed  in  Appendix  D. 
In  short,  there  were  very  few  subpopulation  slope  differences  which  were 
significantly  different  from  zero. 

There  were  four  significant  subpopulation  slope  group  variables  (see 
Appendix  D)  associated  with  the  36  cost  models  fit.  These  consisted  of  two 
each  for  the  SSMP  items.  Family  Programs  and  Basic  Pay  Satisfaction.  In  the 
case  of  the  Family  Programs  item,  these  two  group  variables  involved  slope 
differences  in  the  marital  status  and  location  subpopulations.  The  model  fit  to 
the  Family  Programs  item  as  a  function  of  cost  and  marital  status  showed  that 
over  the  cost  range  $  .  1 82K  to  $.270K,  the  satisfaction  increased  for  married 
respondents  from  65.5  percent  to  67.4  percent  as  cost  increased.  For  single 
respondents  over  the  same  range,  the  model  predicted  that  satisfaction  would 
decrease  from  67.7  percent  to  64. 1  percent.  In  the  model  fit  to  the  Family 
Programs  item  as  a  function  of  cost  and  location  of  duty  station 
(CONUS/OCONUS)  over  the  same  cost  range,  the  satisfaction  for  CONUS 
located  respondents  decreased  from  67.5  percent  to  66.6  percent  as  cost 
increased,  but  for  OCONUS-located  respondents,  the  satisfaction  increased 
from  61.3  percent  to  67.6  percent  as  cost  increased. 

In  the  case  of  Basic  Pay  Satisfaction,  there  were  also  two  slope  group 
variables,  ethnicity  and  rank,  which  had  values  significantly  different  from 
zero.  In  the  case  of  ethnicity,  the  negative  slope  with  respects  to  cost  for  the 
white  subpopulation  was  slightly  less  negative  than  for  the  other  four  ethnic 
groups.  In  the  case  of  ranks,  the  negative  slope  with  respect  to  cost  was  slightly 
less  for  the  subpopulation  of  PV2  -  SPC/CPL  and  slightly  more  for  the 
subpopulation  SGT-SSG. 
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Basic  Pay  Satisfaction  by  Rank  Group  by  Time 
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On  the  other  hand,  almost  every  group  variable  related  to  level  differences  between 
subpopulations  was  significantly  different  from  zero.  This  means  that  there  was  a  constant 
nonzero  level  difference  between  the  subpopulations  over  all  values  of  cost.  In  the  main,  the 
fits  of  the  benefits  versus  time  mirrored  the  fits  of  the  benefits  versus  cost.  The  largest  level 
differences  were  shown  in  the  SSMP  item  Satisfaction  with  Basic  Pay.  The  graph  plotted  here 
is  representative  of  77  out  of  the  84  models  which  had  significant  diferences  in  the  levels  of 
one  or  more  subpopulations  and  the  total  population.  In  fact,  this  graph  shows  both  significant 
level  and  slope  differences.  The  level  differences  are  much  more  pronounced  and  can  be 
recognized  easily.  The  model  estimates  of  the  mean  level  for  the  total  population  is  37.7 
percent.  The  model  subpopulation  mean  levels  are  as  follow:  (1)  PV2-SPC/CPL  34.1  percent, 
(2)  SGT-SSG  31.0  percent,  (3)  SFC-SGM/CSM  35.0  percent,  (4)  W01-W05  44.9  percent,  (5) 
2LT-CPT  66.5  percent,  and  (6)  MAJ-COL+  66.1  percent.  In  addition  to  the  significant  level 
difference,  the  model  also  found  two  slope  differences  in  this  model  which  were  significantly 
different  from  zero.  The  slopes  of  groups  (2)  and  (5)  differed  from  the  slope  of  the  total 
population  for  this  model.  The  estimate  of  P  (i.e.,  from  logistic  regression  model)  for  the  total 
population  was  -0.1217.  The  estimate  of^+a^,  the  group  (2)  estimate,  is  -.02030,  which 
indicates  a  slight  decrease  in  the  slope  measure  and  a  more  vigorous  dissatisfaction  with  basic 
pay  with  increasing  time  from  this  subpopulation  than  from  the  total  population.  On  the  other 
hand,  the  estimate  of  P  +  aj  is  -0.0168,  which  almost  neutralizes  the  slope  of  the  total 
population.  Thus,  group  (5)  is  much  more  satisfied  with  the  basic  pay  than  the  total  population, 
and  this  satisfaction  increases  throughout  the  period  of  Spring  1992  to  Fall  1994. 
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Limitations 


1.  Benefit  data  spans  only  two  and  one-half  years. 


2.  Cost  data  defined  at  a  very  accumulated  level. 


3.  Manpower,  resources  and  deployment  have  been 
very  turbulent  during  this  period  (i.e.,  downsizing, 
redeployment  to  Desert  Storm,  etc.). 


It  is  necessary  that  the  same  question  be  asked  on  consecutive  admini¬ 
strations  of  the  SSMP.  The  QOL  questions  used  in  this  study  have  only 
appeared  consecutively  in  the  same  form  on  the  SSMP  for  the  most  recent 
administrations  of  SSMP  (i.e..  Spring  1992  to  Fall  1994).  In  addition  to 
spanning  only  the  most  recent  past,  the  benefit  data  is  obtained  at  twice  the  rate 
of  the  cost  data.  Cost  data  is  annual  and  benefit  data  is  semiannual.  This 
causes  two  benefit  data  points,  6  months  apart,  to  be  matched  to  the  same  cost 
data  point. 

Cost  data  is  defined  per  soldier  for  the  total  Army.  If  the  cost  data  could  be 
broken  down  to  the  same  level  as  the  benefit  data,  perhaps  more  meaningful 
insights  could  be  obtained.  The  demographic  data  obtained  for  the  benefit  data 
is  at  the  micro  level,  whereas  the  cost  data  provided  is  at  the  macro  level  of 
detail.  This  is  quite  a  mismatch. 

Data  was  collected  during  a  turbulent  period  in  which  many  factors,  besides 
cost,  could  have  influenced  the  benefit  data.  Chief  among  these  were 
downsizing,  redeployment  to  DESERT  STORM,  etc. 
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General  Findings 


1.  The  SSMP  data  suggests  that  the  overall 
quality  of  life  in  the  Army  may  have  declined 
recently,  while  the  quality  of  life  cost  per 
soldier  has  increased. 


2.  There  is  an  11  percent  drop  in  the  satisfaction 
of  the  total  Army  population  in  the  area  of 
government  housing  quality  over  2  1/2  years. 


3.  Overall  QOL  (-6%),  morale  level  (-4%),  and 
Basic  Pay  (-8%)  had  smaller,  yet  significant 
decreasing  time  trends  over  the  same  2  1/2 
years. 


In  general,  the  SSMP  data  suggest  that  the  overall  quality  of  life  in  the  Army 
may  have  declined  recently,  while  quality  of  life  cost  per  soldier  has  increased. 
The  only  counterindication  to  this  trend  came  in  the  area  of  Family  Programs. 
The  counterindication  here  occurs  among  married  respondents  who  seem  to  be 
happy  as  time  and  cost  increase. 

The  largest  drop  in  satisfaction  over  the  2-1/2  year  interval  of  the  SSMP  data 
came  from  the  item  about  satisfaction  with  Government  Housing.  The  drop  for 
this  item  was  1 1  percent. 

Other  significant  changes  were  obtained  in  overall  quality  of  life,  morale 
level,  and  basic  pay. 
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General  Findings 


4.  Recreation  Services  (+1%)  and  Famiiy 
Programs  (+1%)  show  small  increasing 
time  trends  over  the  2  1/2  years. 


5.  It  is  not  clear  that  the  benefits  as 
measured  by  the  SSMP  are  totally 
dependent  upon  the  cost. 


6.  The  Analysis  Review  Board  suggested  it 
might  be  beneficial  to  the  sponsor  to 
conduct  a  cost/benefit  analysis  at  the 
installation  level  in  the  future. 


No  significant  changes  were  obtained  for  Recreation  Services  and  Family 
Programs. 

The  Analysis  Review  Board  convened  at  CAA  suggested  that  the  sponsor 
might  wish  to  explore  a  cost/benefit  analysis  at  the  installation  level.  In  regard 
to  the  Government  Housing  Satisfaction,  it  was  felt  that  by  looking  at  the 
installation  level,  the  results  might  have  changed  for  the  better  over  some 
period  in  which  recent  housing  enhancements  were  made  at  an  installation. 

Finally,  it  is  not  clear  that  the  benefits  as  measured  by  the  SSMP  are  totally 
dependent  upon  cost.  Some  more  insight  might  have  been  gained  if  ( 1 )  the  cost 
data  were  more  detailed  and  (2)  the  SSMP  data  covered  a  larger  time  interval. 
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APPENDIX  A 


REQUEST  FOR  ANALYTICAL  SUPPORT 


2.  Account  Number: 


S  -  Study 
Q  -QRA 
P  -  Project 
R  -RA.4 
M  -  MMS 


4.  Tasking  (Enter  one): 


1.  Performing  Directorate/ Division:  RA 


3.  Type  Effort  (Enter  one):  S  -  Study 

_  Q  -QRA 

□  P  -  Project 

R  -  RA-4 
M  -  MMS 


5.  Title:  Quality  of  Life  Measurement  and  Analysis 


7.  Date  Request  Received:  08/01/95  8.  Dale  Due:  10/15/95 


F  -  Formal  Directive 
I  -  Informal 
V  -  Verbal 


6.  Acronym: 


QUAILMAN 


9.  Requester/Sponsor  (i.e.,  DCSOPS):  ACSIM 


10.  Sponsor  Division  (i.e.,  SSW,  N/A)  RM 


11.  Impact  on  Other  Studies,  QRA,  Projects,  RAA:  N/A 


12.  Product  Required:  Memorandum  &  Briefing 


13.  Estimated  Resources  Required; 


c.  Models  Req'd: 


14.  Objective(s)/Abstract: 

The  sponsor  is  interested  in  knowing  if  there  has  been  an  improvement  in  the  Army's  quality  of  life  (QOL)  programs 
given  that  the  costs  of  these  programs  have  increased  recently.  The  objective  of  this  QRA  is  to  evaluate  the  costs  and 
benefits  of  selected  Army  Quality  of  Life  programs  (e.g..  Family  Housing)  in  support  of  the  FY98  POM  build. 


b.  Estimated  Funds: 


d.  Other: 


IS.  Study  Director/POC:  jLastName:  WOMACK 


First:  FRANKLIN 


Date:  08/11/95 


Phone#:  295-6930 


■  GO  TO  BLOCK  20  If  this  is  A  STL/DK.;;  See.Tab  C  of  the  Study  Directors!  Guide 
■' for  preparation  of  a  Formal  Study  Directive.  - 


16.  Background/Statement  of  Problem*:  The  Army  lacks  information  by  which  it  can  justify/evaluate  the  Army  Quality  of 
Life  program. 

17.  Scope  of  Work*:  This  Study  will  consider  cost  and  benefit  data.  Quality  of  Life  cost  data  will  be  provided  in  terms  of 
2  cost  per  soldier  developed  by  the  U.S.Army  Cost  and  Economic  Analysis  Center  (CEAC).  Quality  of  Life  benefit  data  will 

be  drawn  from  several  selected  items  of  recent  adminstrations  of  the  Army  Sample  Survey  of  Military  Personnel  (SSMP) 
conducted  biannually  by  the  U  S.  Army  Personnel  Sua'ey  Office  of  the  U.S,  Army  Research  Institute  (ARI). 

18.  Issues  for  Analysis*:  How  do  QOL  benefits  relate  to  cost?  Are  the  benefit  and  cost  data  comparable?  Which 
demographic  variables  are  of  particular  interest  in  relating  benefits  to  cost  ? 

19.  Milestones/Plan  of  Action*:  Brief  results  to  sponsor  10/15/95 

Publish  Memorandum  Report  12/95 


20.  Division  Chief  Concurrence: 


21.  Sponsor  (COL/DA  Div  Chief)  Concurrence: 


22.  Sponsor  Comments* 
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APPENDIX  C 

TABLE  OF  COST  AND  BENEFITS 


This  appendix  provides  a  complete  listing  of  cost  and  benefit  data  for  four  of  the  SSMP  items  and 
data  for  the  total  population  only  for  the  remaining  four  items  studied  in  this  QRA.  Each  SSMP 
item  is  identified  in  the  first  field.  The  second  field  identifies  the  total  population  or  subpopulation 
to  which  the  succeeding  fields  relate.  The  third  field  identifies  one  of  four  types  of  measurements. 
The  first  three  measures  are  the  percent  satisfaction  for  a  given  administration  of  the  SSMP  and 
its  upper  and  lower  95  percent  confidence  limits.  The  fourth  measure  is  the  cost  per  soldier  (2- 
year  lead)  in  thousands  of  constant  FY  96  dollars. 

The  last  six  columns  give  the  data  for  one  of  the  specific  SSMP  administrations  (Spring  1992  to 
Fall  1994). 
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APPENDIX  D 
QUAELMAN  ANALYSIS 


D-1.  ANALYSIS  OBJECTIVES.  There  were  several  objectives  of  the  analysis.  The  primary 
objective  was  to  determine  how  a  2-year  leading  cost  affects  each  of  the  chosen  SSMP  items. 
Because  of  the  delay  in  obtaining  cost  data  initially,  the  study  substituted  time  as  a  surrogate  for 
cost.  In  addition  to  looking  at  the  effects  of  cost  and  time,  the  total  population  was  divided  into 
subpopulations  using  six  demographic  factors  collected  as  part  of  the  SSMP  administration.  The 
objective  in  this  case  was  to  determine  if  the  differential  effects  of  the  subpopulations  differed 
significantly  from  those  of  the  total  population.  The  six  demographic  factors  used  to  divide  the 
total  population  into  subpopulations  were  rank,  age,  ethnicity,  gender,  marital  status,  and  location 
of  present  duty  station  (i.e.,  CONUS  or  OCONUS). 

D-2.  THE  STATISTICAL  ANALYSIS.  Statistical  analysis  begins  with  data  and  model  (i.e., 
regression  or  analysis  of  variance,  etc.).  The  statistician  tentatively  entertains  a  particular  model 
based  on  such  items  as  (1)  the  experimental  conditions,  (2)  the  sample,  and  (3)  nature  of  the 
response  (i.e.,  measurement  of  a  continuous  variable  such  as  SAT  scores  or  binary  responses  such 
as  yes  and  no  answers  on  a  questionnaire).  The  formal  tools  of  analysis  are  estimation  and 
hypothesis  testing.  The  data  is  used  to  estimate  unknown  parameters  for  the  selected  model. 
There  are  usually  questions  which  the  analysis  has  engaged  to  answer.  Often  these  questions  can 
be  couched  in  the  form  of  a  statistical  hypothesis  about  parameters  of  the  model.  When  this  is  the 
case,  the  statistician  uses  the  data  to  test  these  hypotheses.  The  chance  of  making  a  wrong 
decision  is  always  involved  in  these  tests,  but  the  statistician  tries  to  minimize  its  effect  by  (1) 
carefully  designing  the  experiment,  (2)  ensuring  that  the  sample  reflects  the  target  population,  (3) 
making  sure  that  the  experiment  is  controlled  as  well  as  possible,  and  (4)  making  proper  use  of 
such  tools  as  randomization  in  cases  where  control  is  difficult.  A  statistical  analysis  can  have 
several  end  states.  In  all  of  these  end  states,  we  will  have  used  the  data  to  answer  some  questions 
or  obtain  an  estimate  of  some  unknown  or  unmeasured  quantity. 

D-3.  THE  NATURE  OF  QUAILMAN  DATA 

a.  Each  SSMP  item  consisted  of  two  possible  responses  (i.e.,  discounting  no  response).  In 
seven  of  the  eight  SSMP  items  investigated  by  this  study,  the  individual  responses  were  satisfied 
or  dissatisfied.  In  the  eighth  SSMP  item  considered.  Your  Current  Morale  Level,  the  individual 
response  was  either  high  or  low.  For  each  of  these  items,  the  response  can  be  interpreted  as  a 
binary  response.  For  each  of  these  SSMP  items,  a  random  variable  is  defined  to  map  the  response 
sample  space  (e.g.,  dissatisfied  or  satisfied)  into  the  real  numbers  0  or  1.  Without  loss  of 
generality,  we  will  call  this  random  variable  Y.  Y  can  pertain,  in  turn,  to  any  of  the  eight  SSMP 
items  investigated.  An  assignment  of  0  is  made  to  Y  if  the  response  is  dissatisfied  or  low  in  the 
case  of  Morale  Level.  An  assignment  of  1  is  made  to  Y  if  the  response  is  satisfied  or  high  in  the 
case  of  Morale  Level.  A  typical  statistical  model  used  to  represent  binary  data  is  the  binomial 
distribution.  For  this  model,  we  assume  that  the  n  responses  yi,  y2,  ...,  Yn  are  observations  of  n 
independent  random  variables  Yi^  Y2,  •••,  Yn,  with  parameters  pi,  P2, Pn-  Without  more 
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information,  a  possible  model  might  be  that  all  n  responses  come  from  a  common  binomial 
distribution  with  index  n  and  parameter  p.  The  task  then  would  simply  be  to  estimate  the  value  of 
the  parameter  p  which  best  fits  the  data. 

b.  In  addition  to  measuring  the  response  of  each  individual  on  the  several  selected  items  of 
the  SSMP,  we  have  additional  information  on  each  observation  which,  in  general,  are  called 
covariates.  The  covariates  are  time,  cost,  rank,  age,  ethnicity,  gender,  marital  status,  and  location. 
Perhaps  the  most  familiar  model  for  evaluating  the  effects  of  covariates  on  a  response  variable  is 
linear  regression.  In  linear  regression  we  seek  to  find  the  mean  value  of  the  random  variable  Yi 
conditioned  on  a  set  of  covariates.  This  model  might  appear  as  follows: 

E(Yi|xi)  -  Bo  +  Bl  xi  (1) 


where  xi  is  the  single  covariate.  The  i^^  observation  might  be  expressed  by  the  following 
equation; 


Yi  =  Bo  +  6ixi  +  ei  (2) 

The  task  is  to  find  estimates  bo  and  b]  of  the  coefficients  Bo  and  B]  The  linear  regression  model 
is  not  satisfactory  to  use  when  binary  response  variables  are  involved. 

D-4.  THE  LOGISTIC  REGRESSION  MODEL.  An  appropriate  model  in  the  case  of  binary 
response  variables  is  the  logistic  regression  model.  Basically  there  are  two  differences  between 
the  regression  model  and  the  logistic  regression  model.  In  the  logistic  regression  model,  the 
conditional  mean  E(Y|x)  is  bounded  between  0  and  1  and  the  distribution  of  errors,  the  ei's,  are 
binomially  distributed,  rather  than  normally  distributed,  as  assumed  in  the  linear  regression  model. 
The  logistic  regression  model  expresses  a  quantity  referred  to  as  the  logit  as  a  linear  function  of 
the  covariates.  The  logit  is  the  natural  logarithm  of  another  quantity  called  the  odds  ratio.  The 
odds  ratio  is  defined  as  the  ratio  of  the  probability  of  satisfaction,  p,  to  the  probability  of 
dissatisfaction,  1  -p,  where  p  is  the  parameter  of  the  binomial  distribution.  In  the  context  of  this 
study,  the  term  probability  of  satisfaction  is  synonymous  with  term  percent  satisfaction.  In  the 
logistic  regression  model,  p  is  not  constant,  but  is  conditional  on  the  covariate  pattern  (i.e.,  the  set 
of  xi's  for  a  particular  observed  yi).  A  useflil  notation  to  show  this  dependency  of  p  on  the  xi's  is 
the  pi  notation,  n(x)  =  E(Y|x).  In  this  notation  x  stands  for  all  covariates  in  the  model.  The  form 
of  the  logistic  regression  model  is  as  follows; 

exp(Bo  +  B 1  x) 

n(x)  =  -  (3) 

1  +  exp(Bo  +  B 1  x) 

In  this  notation,  the  odds  ratio  is  expressed  as  n(x)  /  (1  -  FI  (x)).  If  one  takes  the  natural 
logarithm  of  this  odds  ratio,  one  obtains  the  logit.  This  leads  to  an  expression  similar  to  that  of 
equation  (1)  for  the  linear  regression  model  as  follows; 

ln{n(x)/[l-n(x)]}  =  Bo  +  Bi  X  (4) 
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D-5.  DESCRIPTION  OF  THE  LOGISTIC  REGRESSION  MODEL  USED  FOR 
QUAILMAN 

a.  The  study  did  not  initially  obtain  the  cost  data  which  was  desirous.  Therefore,  time  of 
administration  of  the  SSMP  was  used  as  a  surrogate.  At  this  time,  eight  SSMP  items  were 
selected.  Six  demographic  variables  were  chosen  to  render  subpopulation  studies.  Two  variables, 
time  and  one  demographic  variable,  were  modeled  at  one  time.  Forty-eight  logistic  regression 
models  of  the  same  basic  design  were  fit  to  the  data.  Later,  the  associated  cost  data  became 
available  for  six  of  the  SSMP  items.  Two  variables,  cost  and  one  demographic  variable,  were 
modeled  at  one  time.  The  cost  data  gave  rise  to  36  logistic  regression  models  fit  to  the  data.  In 
sum,  84  different  fits  of  the  same  basic  logistic  regression  model  were  made  to  the  data. 

b.  The  basic  model  (i.e.,  equation  5  below)  is  similar  to  an  analysis  of  covariance  model.  The 
variable  time  or  cost  is  continuous.  Time  will  be  represented  by  the  variable  T  in  the  model 
below.  For  a  similar  cost  model,  one  should  just  substitute  C  for  T.  In  the  model,  time  and  cost 
have  been  centered.  The  values  of  time  have  also  been  scaled.  A  value  is  centered  by  subtracting 
its  mean  from  it.  A  value  is  scaled  by  dividing  each  centered  value  by  a  constant.  The  values  of 
time  and  cost  are  centered.  If  it  is  assumed  that  all  the  time  points  have  equal  samples,  the  total 
population  percent  satisfied  can  be  calculated  with  the  one  model  parameter  p.  Otherwise,  the 
parameter  p  would  represent  a  percent  satisfied  at  the  natural  origin,  and  one  or  more  additional 
parameters  would  be  needed  to  calculate  the  total  population  percent  satisfied  at  the  center  of 
mass  of  the  samples.  It  is  not  true  that  the  time  points  have  equal  samples.  Restrictions  and 
crossing  of  time  or  cost  with  group  variables  are  discussed  below  which  remedy  this  problem. 
Time  is  scaled  to  make  it  equivalent  to  the  actual  time  interval  in  years  between  the  first  and  last 
administrations  of  the  SSMP  used  in  this  study.  The  six  cycles  of  the  SSMP  data  ranged  from 
Spring  1992  through  Fall  1994  at  intervals  of  6  months.  The  natural  order  time  set  is 

(1, 2,3,4, 5, 6).  The  mean  of  this  set  is  3.5.  The  centered  time  set  is  (-2.5,-1.5,-.5,+.5,+1.5,+2.5). 
Dividing  this  set  by  the  constant  2  incorporates  the  units  of  years  into  the  set.  The  scaled  T  set 

(-1.25, -.75, -.25,+. 25,+. 75, +1.25)  was  used  in  the  model.  The  centered  cost  used  depended  upon 
the  matching  of  a  cost  to  each  SSMP  item.  Table  D-1  matches  the  mean  cost  with  each  of  the  six 
SSMP  items  which  were  cost  analyzed.  The  indicated  value  was  subtracted  from  each  actual  cost 
in  the  modeling. 


Table  D-l.  Centering  Cost  Used  for  SSPM  Item 


Centering  cost 

SSMP  item 

23.668 

Overall  Quality  of  Life 

23.668 

Your  Current  Morale  Level 

21.657 

Basic  Pay 

1.432 

Government  Housing  Quality 

.367 

Recreation  Programs 

.241 

Family  Programs 
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c.  One  demographic  group  variable  is  included  in  each  model.  A  group  variable  is  a  row 
vector  of  indicator  variables.  One  indicator  variable  is  assigned  to  each  subpopulation.  For 
instance,  there  are  six  rank  indicator  variables.  These  are  (1)  R1  -  ranks  PV2  to  SPC/CPL,  R2  - 
ranks  SGT  to  SSG,  R3  -ranks  SFC  to  SGM/CSM,  (4)  R4  -  ranks  WOl  to  W05,  (5)  R5  -  ranks 

2LT  to  CPT,  and  (6)  R6  -  ranks  MAJ  to  COL"^.  Each  individual  response  is  assigned  a  six- 
element  row  vector  consisting  of  exactly  one  and  five  zeroes.  The  generic  row  vector 
(R1,R2,R3,R4,R5,R6)  is  defined  as  (1,0, 0,0, 0,0)  for  a  PVT  and  (0,0,0, 1,0,0)  for  a  warrant 
officer.  In  the  example  below,  the  group  variable  R  will  be  used  to  indicate  rank.  If  a  particular 
respondent  to  a  survey  is  assigned  a  value  of  one  for  the  indicator  variable  R5,  and  zeros  for  R1 
R2,R3,R4,  and  R6,  then  we  can  assume  that  his  rank  was  either  second  lieutenant,  first  lieutenant, 
or  captain.  After  we  have  estimated  the  parameter  values  of  the  model,  we  substitute  a  value  of 
one  for  a  particular  indicator  variable  and  zeroes  for  the  other  five,  to  predict  a  percent 
satisfaction  for  a  member  of  that  particular  subpopulation  In  the  subsequent  tables.  A,  E,  G,  M, 
or  L  are  used  to  represent  the  demographic  group  variables  age,  ethnicity,  gender,  marital  status, 
and  location,  respectively.  They  may  be  substituted  below  for  R  in  the  generic  basic  model.  In 
addition,  the  continuous  variable  T  or  C  is  completely  crossed  (i.e.,  interaction  terms  are  formed) 
with  the  group  variable  to  render  estimates  of  differential  changes  in  slopes  for  the  subpopulations 
in  the  model.  The  generic  model  contains  an  overall  population  mean  term,  p.  Note  that  the 
basic  equation's  right-hand  side  is  expressed  in  terms  of  a  logit.  The  expected  percent  satisfaction 
(i.e.,  E(Y|T,R)  =  n(T,R) )  is  obtained  in  two  steps.  First,  substitute  for  a  specific  time  and  rank 

into  the  left-hand  side  of  equation  (5)  below.  Second,  substitute  this  solution  into  the  left-hand 

side  of  equation  (3)  above.  The  basic  model  for  time  and  rank  is  as  follows; 

ln(n(T,R)/(l-n(T,R))  =  p  +  B  T  +  ai  R1  +  a2  R2  +  as  R3  +  aq  R4  +  as  R5  +  a6  R6 

+  yi  T»  R1  +  Y2  T«  R2  +  ys  T»  R3 

+  y4  T«  R4  +  ys  T«  R5  +  y6  T»  R6  (5) 

D-6.  THE  LIKELIHOOD  FUNCTION.  The  basic  model  has  been  specified  above  for  all  of 
the  chosen  SSMP  items  as  a  function  of  time  and  rank.  This  accounts  for  eight  models.  A  basic 
model  for  each  of  the  other  76  models  may  be  generated  by  letter  substitution,  described  above  in 
equation  (5),  and  by  deleting  alt  terms  where  the  variable  number  (i.e.,  4  in  R4)  exceeds  the 
number  of  subpopulations  for  a  given  demographic  variable.  For  example,  in  a  gender  model,  one 
would  delete  the  terms  G3,...,G6  and  T»G3,...,T»G6.  Gender  has  only  two  subpopulations  (i.e., 
male  and  female).  The  restriction  equations  (see  below)  would  also  be  appropriately  modified. 
Once  the  basic  equation  is  specified,  the  task  is  to  solve  the  likelihood  equations  for  the  unknown 
parameters  (i.e.,  p,  B,  ai,...,a6,yi,...,y6)-  The  method  of  estimating  the  parameters  is  called 
maximum  likelihood.  If  the  reader  is  familiar  with  linear  regression,  he  will  recall  that  maximum 
likelihood  estimates  of  the  parameters  are  equivalent  to  least  squares  estimates.  In  logistic 
regression,  the  principle  of  maximum  likelihood  estimates  a  set  of  parameters  which  maximizes 
the  log  likelihood  function  specified  as  follows; 

L(B)  =  Z  {yi  ln[n(xi)]  +  (1-yi)  ln[  1-  n(xi)]}  (6) 
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and  B  in  L(B)  represents  all  of  the  parameters  in  the  model  (i.e.,  p,  B,  ai,...,a6,yi,.-;Y6).  The 
summation  is  over  all  survey  responses.  The  log  likelihood  function  is  maximized  by 
differentiating  L(B)  with  respect  to  each  parameter  in  the  model  and  setting  the  results  equal  to 
zero.  The  resulting  likelihood  equations  are  nonlinear  in  the  parameters  and  must  be  solved 
iteratively  by  a  Newton-Raphson  type  algorithm.  Several  commercial  software  packages  provide 
algorithms  to  solve  these  equations  and  give  estimates  for  the  parameters  p,  B,  ai,...,a6,yi,.  -)Y6- 
In  this  study,  the  logistic  regression  procedure  provided  by  SPSS  was  employed. 

D-7.  PARAMETER  RESTRICTIONS.  The  basic  model  (i.e.,  equation  5)  is  an  over¬ 
parameterized  model.  The  rank  (i.e.,  matrix  rank)  of  the  likelihood  equations  is  less  than  the 
number  of  unknowns  Certain  restrictions  must  be  put  on  the  model  in  order  to  obtain  a  unique 
solution  to  the  likelihood  equations.  Most  designed  experiments  exploit  the  concept  of  balanced 
data.  For  the  basic  model  given  in  equation  5  above,  balanced  data  would  imply  that  the  samples 
obtained  for  each  rank  at  each  time  would  be  equal.  As  indicated  above,  we  know  this  is  not  a 
fact.  Another  set  of  equally  valid  restrictions  are  discussed  in  a  passing  manner  in  books  on 
experimental  design  such  as  those  of  Scheffe  (i.e..  Ref  4,  p  60)  and  Searle  (i.e..  Ref  5,  p  373).  It 
is  necessary  to  use  this  set  of  restrictions  in  order  to  have  the  estimates  with  the  intended 
definitions.  In  the  case  of  balanced  data,  the  X  restrictions  are  added  to  the  normal  equations.  By 
default,  SPSS  and  other  standard  packages  use  the  E  restrictions.  The  Z  restrictions  require  that 
the  coefficients  for  all  indicator  variables  in  a  group  sum  to  zero  (i.e.,  ai+  a2+  a3+  04+  a5+  a6 
=  0).  The  following  alternative  restriction  for  unbalanced  data  suggested  by  Scheffe  and  Searle  is 
used: 


Jitti  +  J2a2  +  JattS  +  J4a4  +  hcts  +  =  0 

and  JiYl  +  J2y2  +  1373  +  1^74  +  JsYS  +  1676  =  0 

where  Ji,  J2,  J3,  J4,  J5,  and  J6  are  the  sums  of  the  variables  Rl,  R2,  R3,  R4,  R5,  and  R6 
respectively.  In  other  words,  J4  is  the  number  of  survey  respondents  who  were  warrant  officers, 
etc. 

D-8.  QUAILMAN  TEST  OF  HYPOTHESES.  The  basic  model  provides  a  mechanism  to  test 
several  hypotheses  of  interest  to  the  study.  The  parameter  p  in  the  model  estimates  the  log  odds 
ratio  for  the  total  population.  The  null  hypothesis  is  p  =  0.  The  alternative  hypothesis  is  p  0. 
Note  that  a  log  odds  ratio  of  zero  corresponds  to  an  overall  mean  percent  satisfaction  of  50 
percent.  The  parameter  B  in  the  model  estimates  the  change  in  log  odds  due  to  time  or  cost 
depending  upon  which  is  being  modeled.  In  either  case,  B  estimates  the  change  in  log  odds  for  a 
change  in  one  unit  of  time  or  cost.  The  unit  of  time  used  in  modeling  is  1  year,  and  the  unit  of 
cost  is  1,000  FY  96  constant  dollars  per  soldier.  The  null  hypothesis  is  B  =  0.  The  alternative 
hypothesis  is  B  0.  The  null  hypothesis  that  ai  =  a2  =  a3  =  aq  =  as  =  a6  =  0  is  tested  in  a 
model  of  rank.  The  alternative  hypothesis  is  that  some  aj  vt  0.  If  this  test  is  rejected,  it  is  possible 
that  one  or  more  important  contrasts  may  be  different  from  zero.  A  contrast  (Ref  i.e.,  Scheffe, 
Ref  4,  p  66)  is  a  linear  function  of  the  parameters,  such  that  the  sum  of  the  coefficients  is  zero. 
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Certain  desirable  contrasts  were  designed  into  the  basic  model  based  on  the  set  of  restrictions 
assumed  to  solve  the  likelihood  equations.  These  designed  contrasts  measure  the  difference  in 
level  between  the  percent  satisfaction  of  a  subpopulation  and  the  total  population.  A  significant 
contrast  will  tell  us  that  the  subpopulation  percent  satisfaction  is  significantly  different  from  the 
total  population  percent  satisfaction.  Each  significant  aj  estimate  measures  the  difference  in  level 
for  the  jth  rank.  Note  that  not  all  of  the  contrasts  tested  will  be  independent,  since  1  degree  of 
freedom  is  lost  due  to  the  restriction  on  the  model.  The  null  hypothesis  that  yi  =  y2  =  Y3  =  Y4  = 
y5  =  y5  =  0  is  tested  in  a  model  including  rank.  The  alternative  hypothesis  is  that  some  Yj  ^  0- 
Again,  if  this  test  is  rejected,  certain  designed  contrasts  can  be  tested.  The  designed  contrasts 
measure  the  difference  in  trend  between  the  subpopulation  and  the  total  population.  A  significant 
contrast  will  tell  us  that  the  trend  in  the  subpopulation  is  different  from  that  in  the  total 
population.  Each  significant  yj  estimate  measures  the  difference  in  trend  for  the  jth  rank. 

D-9.  SIGNIFICANCE  AND  P- VALUE.  In  hypothesis  testing  there  is  always  the  question  of 
picking  a  significance  level  for  the  test.  Formerly,  this  was  done  prior  to  an  experiment.  Some 
commonly  chosen  significance  levels  are  5  percent  and  1  percent.  The  significance  level  is  the 
probability  of  rejecting  the  null  hypothesis  when  it  is  actually  true  (i.e.,  type  I  error).  However, 
lately,  especially  with  the  advent  of  computers,  it  has  become  commonplace  to  quote  the  p  value 
for  a  given  test.  The  p  value  has  essentially  the  same  definition  as  the  significance  level  except 
that  it  is  not  preselected.  Also,  there  is  the  related  question  of  how  to  distribute  error  when 
making  a  series  of  unplanned  comparisons.  In  these  circumstances,  it  is  appropriate  to  set  an 
experiment-wise  error  rate.  This  is  the  probability  of  falsely  rejecting  at  least  one  comparison  in 
an  experiment  with  multiple  comparisons.  Many  of  the  tests  made  in  this  study  are  not  necessarily 
independent  tests,  which  is  another  good  reason  to  set  some  kind  of  experiment-wise  error  rate. 
An  experiment-wise  error  rate  might  well  be  appropriate  for  the  group  tests  for  both  level  and 
trend.  With  this  in  mind,  there  are  21  subpopulations  on  which  each  SSMP  item  is  being 
evaluated.  These  are  rank  =  6,  age  =  4,  ethnicity  =5,  gender  =2,  marital  status  =2,  and  location  = 
2,  which  total  21.  A  level  difference  and  a  trend  difference  are  being  determined  for  each 
subpopulation.  One  method  of  determining  experiment-wise  error  rate  is  to  apply  the  Bonferroni 
inequality.  If  one  assumes  a  5  percent  experiment-wise  error  rate  on  these  42  comparisons  and 
applies  the  Bonferroni  inequality,  each  individual  comparison  would  have  an  adjusted  significance 
level  of  0. 12  percent  or  a  p-value  of  0.0012.  In  interpreting  the  following  analysis  from  each  of 
the  84  regression  models,  this  level  is  a  suggested  level  as  a  cutoff  for  determining  if  one  of  the 
group  comparisons  or  the  derived  contrasts  should  be  deemed  practically  significant.  In  any  case, 
the  p-value  will  be  reported  for  each  test  made. 

D-10.  THE  WALD  TEST  AND  STATISTIC,  The  Wald  test  is  one  test  used  to  test  the 
hypotheses  concerning  the  parameters  of  logistic  regression  models  for  large  sample  sizes.  It  is 
asymptotically  equivalent  to  the  likelihood  ratio  test  under  the  null  hypothesis  and  is  favored  by 
statistical  computing  packages  because  it  is  simpler  to  compute.  For  large  sample  sizes  and  a 
categorical  variable,  the  distribution  of  the  Wald  statistic  converges  asymptotically  to  the  chi- 
square  distribution  with  m-1  degrees  of  freedom  for  m  categories.  For  continuous  (i.e.,  time  or 
cost)  variables,  where  one  parameter  or  one  contrast  is  being  evaluated,  the  number  of  degrees  of 
fi-eedom  is  1 .  The  results  of  the  Wald  test  will  be  used  extensively  in  the  following  tables  to 
explain  the  logistic  regression  models  used  to  analyze  the  QUAILMAN  data. 
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D-11.  THE  TOTAL  POPULATION  ANALYSIS  RESULTS 

a.  Two  parameters,  the  mean  level  (p)  and  the  trend  (13),  in  the  basic  model  pertain  to  the 
total  population.  The  null  hypothesis  for  the  former  is  p  =  0.  Table  D-3  gives  the  results  of  the 
mean  level  tests  for  each  of  the  84  models’  fit.  They  are  ordered  by  descending  value  of  mean 
level.  They  break  naturally  by  SSMP  item  suborderings.  The  SSMP  item  abbreviations  are 
shown  in  Table  D-2. 


Table  D-2.  Abbreviations  for  SSMP  Items 


Abbreviation 

refers  to  SSMP  item 

FAM 

Satisfaction  with  Family  Programs 

GHA 

Satisfaction  with  Government  Housing  Availability 

GHQ 

Satisfaction  with  Government  Housing  Quality 

OQL 

Satisfaction  with  Overall  Quality  of  Life 

PAY 

Satisfaction  with  Basic  Pay 

REC 

Satisfaction  with  Recreation  Programs 

VHA 

Satisfaction  with  VHA  COLA 

YCM 

Your  Current  Morale  Level  (High/Low) 

Within  each  of  the  items,  the  estimates  differ  slightly  because  of  the  differing  number  of  responses 
for  a  particular  demographic  variable.  The  estimate  given  is  the  mean  logit.  One  can  obtain  the 
predicted  percent  satisfaction  for  a  model  by  applying  the  results  of  equation  (5)  and  then  (3) 
above.  For  example,  the  first  estimated  logit  for  the  Recreation  SSMP  item  and  the  model 
considering  Time  and  Rank  is  1.2701.  Applying  equation  (5)  gives  the  following  results: 

substituting  p  =  1.2701,  T  =0  and  R1  =  R2  =  R3  =  R4  =  R5  =  R6  =  0  in  (5)  one  obtains 
ln(n(T,R)/(l-n(T,R))  =  1 .2701  and  from  (3) 

exp(p)  exp(1.2701) 

n(x=REC)=  _  =  _  =  .7808 

1  +  exp(p)  1  +  exp(1.2701) 

and  the  mean  percent  satisfaction  in  Recreation  programs  predicted  by  this  model  is  78.08 
percent.  This  is  the  best  point  estimate  for  the  logit  and  in  turn  the  percent  satisfaction. 
Confidence  limits  for  this  estimate  may  be  constructed  using  this  estimate  and  its  standard  error. 
From  Table  D-3,  the  standard  error  for  the  estimate  of  p  =  1.2701  in  the  first  line  of  the  table  is 
0.0102.  The  general  formula  for  computing  confidence  intervals  for  an  estimated  logit  is  as 
follows: 
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^±^(l-a/2)  xSE(^)  (7) 

Here  z  is  the  usual  symbol  denoting  a  standard  normal  distribution,  z  (l-a/2)  is  the  upper  z  (i- 
a/2)  point  of  the  random  variable  z  if  Pr(z  >  z  (i.ct/2))^  ^  usual  value  for  a  is  0.05,  and  (1- 

a)  X  100  =  95  percent  confidence  intervals  are  constructed.  The  upper  z( l-a/2)  point  for  a  = 
0.05  is  1.96.  Therefore,  the  95  percent  confidence  interval  on  the  logit  in  the  first  line  of  the  table 
is  as  follows: 

p±Z(i_a/2)  xSE(p)=  1.2701  ±  1.96  X  0.0102  =  (  1.2501,  1.2901  ) 

where  1 .2501  is  the  lower  bound  of  the  interval  and  1 .2901  is  the  upper  bound.  This  confidence 
interval  on  the  logit  can  be  transformed  into  a  95  percent  confidence  interval  on  the  percentage 
satisfaction  by  substituting  the  bounds  into  equation  (3).  The  lower  bound  is  constructed  as 
follows: 

exp(p)  exp(1.2501) 

n(x=REC)=  _  =  _  =  .7773 

1  +  exp(p)  1  +  exp(  1.2501) 

Substituting  the  upper  bound  logit,  1 .2901,  one  obtains  .7842.  Therefore,  the  best  point  estimate 
of  the  percent  satisfaction  of  the  total  population  in  the  recreation  programs  from  this  model  is 
78.08  percent,  with  a  95  percent  confidence  interval  of  77.73  percent  to  78.42  percent. 

b.  For  each  of  the  84  models,  the  standard  error  of  the  estimate  is  given.  The  Wald  statistic 
for  a  1  degree  of  freedom  parameter  is  simply  the  square  of  the  ratio  of  the  estimate  to  its 
standard  error.  Thus,  in  the  first  line  of  the  Table  D-3,  the  Wald  statistic  is  approximately  equal 
to  (1.2701/0.0102)2  =  15505.1327.  This  value  is  less  precise  than  the  one  given  in  the  table 
because  more  significant  figures  are  used  when  calculating  the  table  value.  The  Wald  statistic  for 
this  hypothesis  has  an  approximate  chi-square  distribution  with  one  degree  of  freedom  (df).  For 
the  example,  in  the  first  line,  one  would  reject  the  null  hypothesis  that  g  =  0,  with  the  probability 

(p-value)  of  less  than  5.0  x  10  ^  (i.e.,  0.00005)  that  the  null  hypothesis  is  true.  Only  the  SSMP 
item  Government  Housing  Quality  seems  to  have  a  mean  which  is  not  significantly  different  from 
zero.  As  noted  above,  this  means  that  the  estimated  mean  percent  satisfaction  for  this  item  is 
about  50  percent. 
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Table  D-3.  Results  of  Hypothesis  Test  on  Mean  Level  Parameters 

(page  1  of  2  pages) 


SSMP 

T/C 

DEMOGRAPHIC 

P 

Std. 

Wald 

df 

P 

ITEM 

VARIABLE 

ESTIMATE 

Err 

Statistic 

value 

REC 

TIME 

RANK 

1.2701 

.  0102 

15555.4600 

.  0000 

REC 

COST 

RANK 

1.2694 

.0102 

15593.6100 

1 

.  0000 

REC 

TIME 

LOCATE 

1.2607 

.0101 

15623.1800 

1 

.  0000 

REC 

TIME 

AGE 

1.2597 

.0101 

15606.9200 

1 

.  0000 

REC 

COST 

LOCATE 

1.2593 

.0101 

15653.1700 

1 

.  0000 

REC 

TIME 

MAR  ST 

1.2587 

.0101 

15613.1000 

1 

.0000 

REC 

COST 

AGE 

1.2585 

.0101 

15648.3300 

1 

.  0000 

REC 

COST 

MAR  ST 

1.2579 

.0101 

15653.2000 

1 

.  0000 

REC 

TIME 

GENDER 

1.2552 

.0100 

15620.3700 

1 

.  0000 

REC 

TIME 

ETHNIC 

1.2547 

.  0100 

15587.8300 

1 

.  0000 

REC 

COST 

ETHNIC 

1.2543 

.  0100 

15641.8700 

1 

.  0000 

REC 

COST 

GENDER 

1.2543 

.  0100 

15657.8100 

1 

.  0000 

FAM 

TIME 

RANK 

0.6926 

.  0111 

3884.2430 

1 

.  0000 

FAM 

COST 

RANK 

0.6911 

.0111 

3876.5620 

1 

.  0000 

FAM 

TIME 

MAR  ST 

0.6889 

.0111 

3872.3860 

1 

.  0000 

FAM 

TIME 

AGE 

0.6888 

.0111 

3869.0280 

1 

.  0000 

FAM 

TIME 

GENDER 

0.6884 

.0111 

3869.5930 

1 

.0000 

FAM 

COST 

LOCATE 

0.6880 

.0111 

3869.8040 

1 

.  0000 

FAM 

TIME 

LOCATE 

0.6879 

.0111 

3865.0270 

1 

.  0000 

FAM 

TIME 

ETHNIC 

0.6878 

.0111 

3860.1010 

1 

.  0000 

FAM 

COST 

AGE 

0.6873 

.0111 

3860.9860 

1 

.  0000 

FAM 

COST 

MAR  ST 

0.6873 

.0111 

3865.1800 

1 

.0000 

FAM 

COST 

GENDER 

0.6869 

.0111 

3862.3840 

1 

.0000 

FAM 

COST 

ETHNIC 

0.6861 

.0111 

3849.9870 

1 

.  0000 

YCM 

TIME 

RANK 

0.5417 

.0112 

2329.7190 

1 

.  0000 

YCM 

COST 

RANK 

0.5405 

.  0112 

2322.3080 

1 

.  0000 

YCM 

TIME 

AGE 

0.5252 

.0110 

2273.8050 

1 

.0000 

YCM 

COST 

AGE 

0.5241 

.  0110 

2267.4120 

1 

.  0000 

YCM 

TIME 

MAR  ST 

0.5145 

.0109 

2234.0420 

1 

.  0000 

YCM 

COST 

MAR  ST 

0.5132 

.0109 

2226.8910 

1 

.0000 

YCM 

TIME 

ETHNIC 

0.5100 

.0108 

2220.7580 

1 

.  0000 

YCM 

TIME 

GENDER 

0.5091 

.0108 

2215.8520 

1 

.  0000 

YCM 

COST 

ETHNIC 

0.5085 

.0108 

2211.3200 

1 

.  0000 

YCM 

COST 

GENDER 

0.5079 

.0108 

2209.1150 

1 

.  0000 

YCM 

TIME 

LOCATE 

0.5073 

.0108 

2208.9130 

1 

.  0000 

YCM 

COST 

LOCATE 

0.5051 

.0108 

2183.7970 

1 

.  0000 

OQL 

COST 

RANK 

0.3803 

.  0087 

1913.4150 

1 

.  0000 

OQL 

TIME 

RANK 

0.3789 

.  0087 

1895.4960 

1 

.  0000 

OQL 

COST 

AGE 

0.3702 

.  0086 

1860.1250 

1 

.  0000 

OQL 

TIME 

AGE 

0.3683 

.0086 

1838.1070 

1 

.  0000 

OQL 

COST 

MAR  ST 

0.3656 

.0085 

1837.1430 

1 

.  0000 

OQL 

TIME 

MAR  ST 

0.3639 

.0085 

1817.0630 

1 

.  0000 

OQL 

COST 

LOCATE 

0.3631 

.0085 

1819.8670 

1 

.  0000 

OQL 

COST 

GENDER 

0.3628 

.0085 

1825.7440 

1 

.  0000 

OQL 

COST 

ETHNIC 

0.3622 

.0085 

1816.0180 

1 

.  0000 

OQL 

TIME 

LOCATE 

0.3612 

.0085 

1805.0390 

1 

.  0000 

OQL 

TIME 

ETHNIC 

0.3610 

.0085 

1800.9950 

1 

.  0000 

OQL 

TIME 

GENDER 

0.3610 

.  0085 

1803.4580 

1 

.  0000 
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Table  D-3.  Results  of  Hypothesis  Test  on  Mean  Level  Parameters 

(page  2  of  2  pages) 


SSMP 

T/C 

DEMOGRAPHIC 

P 

Std. 

Wald 

df 

P 

ITEM 

VARIABLE 

ESTIMATE 

Err 

Statistic 

value 

GHQ 

COST 

ETHNIC 

0.0061 

.  0104 

0.3427 

1 

.5583 

GHQ 

COST 

GENDER 

0.0057 

.  0104 

0.2972 

1 

.  5856 

GHQ 

COST 

AGE 

0.0056 

.0104 

0.2906 

1 

.5898 

GHQ 

COST 

LOCATE 

0.0056 

.  0104 

0.2892 

1 

.5907 

GHQ 

COST 

MAR  ST 

0.0056 

.0104 

0.2913 

1 

.5894 

GHQ 

COST 

RANK 

0.0055 

.  0104 

0.2767 

1 

.  5989 

GHQ 

TIME 

LOCATE 

0.0021 

.  0104 

0.0410 

1 

.  8395 

GHQ 

TIME 

GENDER 

0.0019 

.0104 

0.0322 

1 

.8577 

GHQ 

TIME 

MAR  ST 

0.0017 

.  0104 

0.0279 

1 

.8673 

GHQ 

TIME 

RANK 

0.0017 

.  0104 

0.0262 

1 

.  8715 

GHQ 

TIME 

AGE 

0.0016 

.  0104 

0.0243 

1 

.  8761 

GHQ 

TIME 

ETHNIC 

0.0013 

.0105 

0.0159 

1 

.  8998 

PAY 

COST 

LOCATE 

-0.4859 

.  0084 

3313.5840 

1 

.  0000 

PAY 

COST 

MAR  ST 

-0.4862 

.  0084 

3335.0720 

1 

.  0000 

PAY 

COST 

GENDER 

-0.4869 

.  0084 

3337.6860 

1 

.  0000 

PAY 

COST 

AGE 

-0.4888 

.0085 

3341.5680 

1 

.  0000 

PAY 

COST 

ETHNIC 

-0.4891 

.  0084 

3351.6080 

1 

.  0000 

PAY 

TIME 

MAR  ST 

-0.4893 

.  0084 

3361.5330 

1 

.  0000 

PAY 

TIME 

LOCATE 

-0.4897 

.0084 

3363.3930 

1 

.  0000 

PAY 

TIME 

GENDER 

-0.4898 

.  0084 

3360.9330 

1 

.  0000 

PAY 

TIME 

ETHNIC 

-0.4918 

.  0085 

3372.5150 

1 

.  0000 

PAY 

TIME 

AGE 

-0.4919 

.  0085 

3369.3780 

1 

.0000 

PAY 

COST 

RANK 

-0.4968 

.  0087 

3278.4100 

1 

.  0000 

PAY 

TIME 

RANK 

-0.5007 

.  0087 

3308.8640 

1 

.  0000 

VHA 

TIME 

GENDER 

-0.5220 

.  0111 

2216.3690 

1 

.  0000 

VHA 

TIME 

AGE 

-0.5224 

.  0111 

2218.5460 

1 

.  0000 

VHA 

TIME 

ETHNIC 

-0.5226 

.0111 

2220.2760 

1 

.  0000 

VHA 

TIME 

MAR  ST 

-0.5239 

.  0111 

2222 . 9660 

1 

.  0000 

VHA 

TIME 

LOCATE 

-0.5243 

.  0111 

2223.9730 

1 

.  0000 

VHA 

TIME 

RANK 

-0.5273 

.0112 

2232.2090 

1 

.  0000 

GHA 

TIME 

MAR  ST 

-0.7641 

.  0106 

5198.5440 

1 

.  0000 

GHA 

TIME 

GENDER 

-0.7642 

.0106 

5198.9080 

1 

.  0000 

GHA 

TIME 

ETHNIC 

-0.7656 

.  0106 

5204 . 1630 

1 

.  0000 

GHA 

TIME 

AGE 

-0.7674 

.  0106 

5207.6020 

1 

.  0000 

GHA 

TIME 

RANK 

-0.7688 

.0106 

5215 . 0830 

1 

.  0000 

GHA 

TIME 

LOCATE 

-0.7689 

.  0106 

5216.8030 

1 

.  0000 
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c.  The  second  hypothesis  concerning  the  total  population  has  to  do  with  the  change  in  percent 
satisfaction  as  a  function  of  time.  The  null  hypothesis  is  that  the  trend  parameter  B  =  0.  Table 
D-4  gives  the  results  of  the  trend  tests  for  each  of  the  84  models’  fit.  The  table  was  ordered  by 
estimated  slope  value.  Initially  after  ordering,  slope  estimates  of  two  items  were  mixed.  The 
ordering  was  slightly  corrected  in  order  to  segregate  the  list  by  item  and  the  time/cost  variable. 
Within  each  subordered  group,  the  estimates  differ  slightly  because  of  differing  number  of 
responses  for  different  demographic  variables.  Probably  the  most  evident  characteristic  of  the 
collective  set  of  84  trends  is  that  60  of  them  are  negative.  One  would  logically  assume  that  if  time 
and  especially  cost  were  increasing,  satisfaction  would  also  be  increasing.  Only  10  of  the 
remaining  24  trend  coefficients  are  significantly  different  from  zero.  On  the  other  hand,  all  but  2 
of  the  60  negative  estimates  are  significantly  different  from  zero.  One  can  obtain  the  predicted 
mean  percent  satisfaction  for  a  given  SSMP  cycle  with  a  time  model  or  the  mean  percent 
satisfaction  for  a  given  cost  with  a  cost  model  by  applying  the  results  of  equation  (5)  and  then  (3) 
above.  We  will  continue  with  our  example  from  above,  the  Recreation  SSMP  item  and  the  model 
considering  Time  and  Rank.  The  results  for  this  model  are  located  in  the  fifth  line  of  the  third 
group  in  Table  D-4.  The  estimate  of  B  is  0.0366.  This  estimate  has  a  p-value  of  0.0020.  It  will 
be  noted  that  this  value  is  greater  than  our  individual  comparison  value  of  0.0012  and  thus  would 
not  be  considered  significantly  different  from  zero  under  this  criteria.  We  might  like  to  know  the 
model  predicted  mean  percent  satisfaction  for  the  first  and  last  SSMP  cycles  (i.e..  Spring  1992 
and  Fall  1994).  To  obtain  the  results  for  Spring  1992,  and  remembering  that  we  are  working  with 
a  centered  time  value,  we  will  apply  equation  (5)  to  get  the  following  results: 

substituting  p  =  1.2701,  T  =  -1.25,  and  R1  =  R2  =  R3  =  R4  =  R5  =  R6  =  0  in  (5)  one  obtains 

ln(n(T,R)/(l-n(T,R))  =  p  +  B  T  =  1.2701  +  0.0366  x  (-1.25)  =  1.22435 

Confidence  limits  can  be  constructed  for  this  value.  From  Table  D-3,  the  s.e.(p)  =  .0102  and 
s.e.(B)  =  .0118.  The  correlation  coefficient  p(p,B)  =  .0961.  Note  that  correlation  coefficients  are 
calculated  for  all  parameters  by  the  software  but  have  not  been  presented  in  this  text  because  of 
the  extensive  tables  necessary  for  84  models.  However,  they  are  available  from  the  author  if  it  is 
necessary  to  calculate  any  extensive  number  of  confidence  limits. 

The  first  step  is  to  calculate  the  variance  of  the  estimate  as  follows: 

Var(ln(n(T,R)/(l-n(T,R)))  =  Var  (p  +  B  T) 

=  Var(p)  +  T2Var(B)  +  2Tp(p,B)Var(p)^/2var(B)^^2 

=  (.0102)2  +  (-1.25)2(.0118)2  +  2(-1.25)(.0961)(.0102)(.01 18)  =  2.92686  x  10  "4 

The  s.e.(ln(n(T,R)/(l-n(T,R)))  is  the  square  root  of  Var(ln(n(T,R)/(l-n  (T,R)))  which  is 
0.0171.  The  95  percent  confidence  interval  at  T  =  -1.25  is  as  follows: 

P  +  BT±z^j_^/2)  xs.e.(p  +  BT) 

=  1.22435  ±  1.96  x  0.0171  =  (  1.1908,  1.2579  ) 


D-11 


CAA-MR-96-15 


where  1 .1908  is  the  lower  bound  of  the  interval  and  1 .2579  is  the  upper  bound.  This  confidence 
interval  on  the  logit  can  be  transformed  into  a  95  percent  confidence  interval  on  the  percentage 
satisfaction  by  substituting  the  bounds  into  equation  (3).  The  lower  bound  is  constructed  as 
follows: 

exp(p  +  B  T)  exp(  1.1908) 

n(x=REC)=  _  -  _  =  .7668 

1  +  exp(p  +  fi  T)  1  +  exp(l .  1908) 

Substituting  the  upper  bound  logit,  1.2579,  one  obtains  .7787.  Therefore,  the  best  point  estimate 
of  the  percent  satisfaction  of  the  total  population  in  Spring  1992  for  the  recreation  programs  from 
this  model  is  77.28  percent  with  a  95  percent  confidence  interval  of  76.68  percent  to  77.87 
percent.  Likewise,  for  Fall  1994,  the  estimated  logit  is  1.31585  and  s.e.(p  +  B  T)  for  T  =  +1.25  is 
0.0187.  The  95  percent  confidence  bounds  on  the  Fall  1994  logit  are  (1.2791,  1.3526).  The 
resulting  percent  satisfaction  of  the  total  population  in  Fall  1 994  for  the  recreation  programs  using 
this  model  is  78.85  percent,  with  a  95  percent  confidence  interval  of  78.22  percent  to  79.46 
percent. 

d.  The  estimates  of  trend  in  time  models  or  slope  in  cost  models,  B,  their  standard  error,  and 
the  resulting  Wald  statistic  are  given  for  each  of  the  84  models  constructed.  We  consider  all  p- 
values  less  than  or  equal  to  our  per  comparison  cutoff  in  reaching  the  following  conclusions. 

Using  this  criteria,  the  estimate  of  B  is  significantly  different  from  0  for  40  of  the  48  time  models 
and  28  of  the  36  cost  models.  Notable  exceptions  were  all  12  models  of  Family  programs  (i.e.,  all 
p-values  exceed  0.01)  and  4  of  the  12  Recreation  programs  models  (i.e.,  (TIME  &  RANK,  TIME 
&  LOCATE,  COST  &  LOCATE,  and  COST  &  ETHNIC  all  have  p-values  exceeding  0.0012). 
These  facts  for  a  specific  model  are  summarized  in  the  p-value  column.  Two  additional  columns 
are  provided  by  the  software  output  which  might  be  of  use.  The  column  labeled  "R"  is  the  partial 
correlation  of  the  trend  or  slope  with  the  dependent  variable,  percent  satisfaction.  The  last 
column,  labeled  "EXP(B)",  is  the  factor  by  which  the  percent  satisfaction  odds  change  when  the 
time  in  a  time  model  increases  by  1  year  or  cost  in  a  cost  model  increases  by  1,000  constant  FY 
96  dollars  per  soldier.  A  factor  greater  than  one  would  lead  to  an  increased  odds  ratio,  a  factor 
less  than  one  would  lead  to  a  decreased  odds  ratio.  For  example,  in  the  Recreation  Program  - 
Rank  model  which  we  have  been  illustrating  above,  the  factor  is  1 .0373.  The  implication  of  this 
factor  is  that  an  increase  in  time  of  1  year  results  in  an  increase  in  the  Recreation  Program  -  Rank 
model  satisfaction  odds  ratio  by  a  factor  of  1.0373.  For  example,  in  the  Recreation  Program  - 
Rank  model  discussed  above,  the  estimated  mean  logit  was  1 .2701 .  The  odds  ratio  for  the  total 
population  mean  is  exp(1.2701)  =  3.5612  =  n(T,R)/(l-n(T,R)  =  .7808  /  .2192  =  percent 
satisfied/percent  dissatisfied.  This  is  the  total  population  mean  at  T  =  0  or  midway  between  the 
Spring  and  Fall  administration  of  the  SSMP.  If  time  is  increased  to  T  =  +1.25  (i.e..  Fall  1994), 

then  the  odds  ratio  will  increase  by  (1.0373)1-25  =  1.04684  (i.e.,  the  factor  in  the  last  column  per 
unit  increase  in  time  raised  to  the  1.25  power).  Therefore,  the  new  odds  ratio  for  the  total 
population  in  Fall  1994  is  1.04684  x  3.5612  =  3.7280  =  .7885/.21 15  within  roundoff  error.  This 
is  the  value  we  just  obtained  above  for  the  estimate  in  Fall  1994. 
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Table  D-4.  Results  of  Hypothesis  Test  on  Trend  Parameters 
(page  1  of  2  pages) 


SSMP 

ITEM 

T/C 

DEMOGRAPHIC  b 

VARIABLE  ESTIMATE 

Std. 

Err 

Wald 

Statistic 

df 

P 

value 

R 

EXP (b) 

FAM 

COST 

ETHNIC 

0.5144 

0.3313 

2.4115 

1 

.  1204 

.0029 

1.6727 

FAM 

COST 

AGE 

0.4866 

0.3310 

2.1614 

1 

.  1415 

.  0018 

1.6268 

FAM 

COST 

MAR  ST 

0.4712 

0.3308 

2.0292 

1 

.  1543 

.  0008 

1.6020 

FAM 

COST 

GENDER 

0.4334 

0.3309 

1.7154 

1 

.  1903 

.  0000 

1.5425 

FAM 

COST 

RANK 

0.4000 

0.3325 

1.4473 

1 

.2290 

.  0000 

1.4919 

FAM 

COST 

LOCATE 

0.3788 

0.3313 

1.3073 

1 

.2529 

.  0000 

1.4606 

VHA 

TIME 

RANK 

0.0851 

0.0150 

32.1206 

1 

.  0000 

.  0245 

1.0889 

VHA 

TIME 

AGE 

0.0837 

0.0149 

31.4098 

1 

.  0000 

.  0242 

1.0873 

VHA 

TIME 

MAR  ST 

0.0821 

0.0150 

30.1284 

1 

.  0000 

.  0237 

1.0856 

VHA 

TIME 

GENDER 

0.0821 

0.0149 

30.2312 

1 

.  0000 

.  0237 

1.0855 

VHA 

TIME 

ETHNIC 

0.0813 

0.0149 

29.6002 

1 

.  0000 

.  0235 

1.0847 

VHA 

TIME 

LOCATE 

0.0728 

0.0150 

23.4417 

1 

.  0000 

.  0207 

1.0755 

REC 

TIME 

AGE 

0.0407 

0.0117 

12.0600 

1 

.  0005 

.  0128 

1.0415 

REC 

TIME 

MAR  ST 

0.0391 

0.0117 

11.1680 

1 

.  0008 

.0122 

1.0399 

REC 

TIME 

GENDER 

0.0381 

0.0117 

10.6577 

1 

.0011 

.0119 

1.0388 

REC 

TIME 

ETHNIC 

0.0377 

0.0117 

10.4194 

1 

.  0012 

.0117 

1.0384 

REC 

TIME 

RANK 

0.0366 

0.0118 

9.5609 

1 

.  0020 

.  0111 

1.0373 

REC 

TIME 

LOCATE 

0.0279 

0.0118 

5.6465 

1 

.0175 

.  0077 

1.0283 

FAM 

TIME 

ETHNIC 

0.0332 

0.0129 

6.6030 

1 

.  0102 

.0099 

1.0337 

FAM 

TIME 

AGE 

0.0330 

0.0129 

6.5209 

1 

.  0107 

.  0098 

1.0335 

FAM 

TIME 

MAR  ST 

0.0330 

0.0129 

6.5272 

1 

.  0106 

.  0098 

1.0335 

FAM 

TIME 

GENDER 

0.0313 

0.0129 

5.9045 

1 

.0151 

.0091 

1.0318 

FAM 

TIME 

RANK 

0.0300 

0.0130 

5.3650 

1 

.  0205 

.0084 

1.0305 

FAM 

TIME 

LOCATE 

0.0299 

0.0129 

5.3477 

1 

.  0207 

.0084 

1.0303 

YCM 

TIME 

AGE 

-0.0441 

0.0128 

11.8669 

1 

.  0006 

-.0142 

0.9569 

YCM 

TIME 

MAR  ST 

-0.0459 

0.0127 

13.1516 

1 

.  0003 

-.0151 

0.9552 

YCM 

TIME 

ETHNIC 

-0.0461 

0.0126 

13.4460 

1 

.  0002 

-.0153 

0.9549 

YCM 

TIME 

GENDER 

-0.0469 

0.0126 

13.9281 

1 

.  0002 

-.0156 

0.9542 

YCM 

TIME 

LOCATE 

-0.0513 

0.0126 

16.6661 

1 

.  0000 

-.0173 

0.9500 

YCM 

TIME 

RANK 

-0.0528 

0.0130 

16.3864 

1 

.  0001 

-.0172 

0.9486 

OQL 

COST 

ETHNIC 

-0.0534 

0.0078 

47.3203 

1 

.  0000 

-.0241 

0.9480 

OQL 

COST 

LOCATE 

-0.0540 

0.0078 

48.4249 

1 

.  0000 

-.0244 

0.9474 

OQL 

COST 

AGE 

-0.0543 

0.0078 

48 . 1680 

1 

.  0000 

-.0243 

0.9471 

OQL 

COST 

MAR  ST 

-0.0555 

0.0078 

51.0598 

1 

.  0000 

-.0251 

0.9460 

OQL 

COST 

GENDER 

-0.0565 

0.0077 

53.2727 

1 

.  0000 

-.0256 

0.9451 

OQL 

COST 

RANK 

-0.0617 

0.0079 

60.2281 

1 

.  0000 

-.0273 

0.9402 

GHA 

TIME 

LOCATE 

-0.0551 

0.0123 

19.9206 

1 

.  0000 

-.0186 

0.9464 

GHA 

TIME 

ETHNIC 

-0.0590 

0.0123 

23.0953 

1 

.  0000 

-.0202 

0.9427 

GHA 

TIME 

GENDER 

-0.0611 

0.0123 

24.8592 

1 

.  0000 

-.0210 

0.9407 

GHA 

TIME 

AGE 

-0.0616 

0.0123 

25.1114 

1 

.  0000 

-.0211 

0.9402 

GHA 

TIME 

MAR  ST 

-0.0619 

0.0123 

25.4778 

1 

.  0000 

-.0213 

0.9400 

GHA 

TIME 

RANK 

-0.0650 

0.0123 

27.8461 

1 

.  0000 

-.0223 

0.9371 
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Tabk  0-4.  Results  of  Hypothesis  Test  on  Trend  Parameters 
(pate  2  of!  pages) 


SSMF  T/C 

OEMCSRAPHIC  b 

Std. 

Wald 

df  p 

S 

KXP{b 

ITSK 

VAarABLE  ESTIMATE 

Err 

Statistic 

value 

TtCH 

COST 

AGE 

wGaT 

0.0100 

42.9260 

1 

.3D00 

-.0290 

0.9364 

TCM 

COST 

ETHMIC 

-0.0659 

0.0099 

44.6005 

1 

.  3000 

-.0296 

0.5362 

YCM 

COST 

fGVR  ST 

-0.06T6 

0.0099 

46.4397 

1 

.3000 

-.0302 

0.5347 

YCM 

COST 

GEXEER 

-0.C6I9 

0.CC99 

47.4609 

1 

.0000 

-.0305 

0.9344 

ycM 

COST 

LOCATE 

-0.v716 

0.CC59 

52.6010 

1 

.0000 

-.0322 

0.9309 

Y=M 

COST 

RAXX 

-0.0722 

0.C102 

49.7-61 

1 

.occo 

-.0313 

0. 9304 

OQZ, 

TIME 

ETHNIC 

-0.C796 

0.CTS9 

64.3153 

1 

.  occo 

-.0294 

0.5234 

TIME 

LOCATE 

-0.C600 

O.OC69 

65.4025 

I 

.occo 

-.0285 

0. 9231 

CO- 

TIME 

AGE 

-o.ceo4 

0.0100 

64.9666 

1 

.occo 

-.0284 

0.9227 

COL 

TIME 

MAR  ST 

-0.1808 

0.0099 

66.2728 

1 

.occo 

-.0287 

0.9224 

COL 

TIME 

GENDER 

-0.3819 

0.0099 

68.7402 

1 

.occo 

-.0293 

0.9213 

COL 

TIME 

RANK 

-0.0508 

O.OIGI 

60.5217 

I 

.ooco 

-.0317 

0.9132 

PAY 

COST 

LOCATE 

-0.0931 

o.ocse 

90.2210 

1 

.  0000 

-.0532 

0.9111 

PAY 

COST 

MAR  ST 

-0.0573 

0.0C56 

99.5215 

1 

.0000 

-.C549 

0.9:72 

PAY 

COST 

AGE 

-0.0576 

O.OC56 

99.1456 

1 

.ooco 

-.C349 

0.9C7. 

PAY 

COST 

GENDER 

-0.0964 

0.0096 

101.5646 

1 

.oocc 

-.C353 

0.9C63 

PAY 

COST 

ETHNIC 

-0.0566 

0.0056 

1C1.3541 

.oocc 

-.0353 

0.9C61 

PAY 

COST 

RANK 

-0.1C45 

D.oi:o 

1:9.3955 

- 

.0000 

-.C367 

D.9:C4 

PAY 

TIME 

LCCATE 

-C.1091 

C.0059 

120.2344 

« 

* 

.  0000 

-.0385 

C.8976 

PAY 

TIME 

MAR  ST 

-0.1111 

C.0056 

127.6955 

1 

.000c 

-.3397 

0.8946 

PAY 

TIME 

AGS 

-C.1112 

C.0095 

126.9074 

1 

.  000: 

-.0395 

C.8948 

PAY 

TIME 

GENDER 

-C.1129 

C.0096 

131.5074 

1 

.000c 

-.0403 

0.8932 

?4'.Y 

TIME 

ETHNIC 

-c.iieo 

0.0095 

138.2100 

.000: 

-.0413 

0.8 934 

PAY 

TIKE 

RANK 

-0.-217 

0.0101 

143.8627 

- 

.  0003 

-.0421 

0.8954 

3H0 

TTKE 

ETHNIC 

-C.1T61 

C.0121 

212.6253 

1 

.ccoo 

-.0639 

0.8396 

SKO 

TIME 

LOCATE 

-C.1774 

C.C121 

215.7841 

1 

.0000 

-.0644 

C.6375 

3KC 

TIME 

GENDER 

-C,178C 

0.0121 

217.6376 

1 

.0000 

-.0647 

0.8373 

6K3 

TIKE 

MAR  ST 

-0.1783 

0.0121 

218.5528 

1 

.croo 

-.0648 

0.6367 

GKO 

TIKE 

RANK 

-0.1793 

0.C121 

220.8992 

1 

.ccoo 

-.0651 

0.635? 

GKO 

TIKE 

AGE 

-0.1795 

0.C121 

221.5831 

1 

.3C00 

-.0652 

0.6357 

GHO 

COST 

ETHNIC 

-0.6662 

0.C69: 

164.5392 

1 

.ocoo 

-.0561 

0.4122 

GHO 

COST 

^GVR  ST 

-0.6663 

0.C690 

164.6504 

1 

.0300 

-.0562 

0.4122 

GHO 

COST 

LOCATE 

-0.8695 

0.0690 

166.0587 

1 

.0300 

-.0564 

0.4109 

GHQ 

COST 

GENDER 

-0.9920 

0.06<»0 

167.1192 

1 

.occo 

-.0566 

0.4095 

GHO 

COST 

AGE 

-0.9961 

0.C690 

169.3684 

1 

.occo 

-.0570 

0.4074 

GHO 

COST 

RANK 

-0.9965 

0.C690 

169.4702 

U 

.0030 

-.C570 

0.4072 

SEC 

COST 

LOCATE 

-1 .4522 

0.4S47 

8.5776 

- 

.0027 

-.C107 

C.2341 

REC 

COST 

ETHNIC 

-1.5400 

0.4925 

10.1669 

.0014 

-.C115 

0.2144 

REC 

COST 

srroER 

-1.5685 

0.4920 

10.5699 

.0011 

-.Cl-8 

€.2*64 

RSC 

COST 

MAE  ST 

-1.5727 

0.4833 

10.5667 

1 

.0011 

-.C113 

0.2075 

REC 

COST 

RANK 

-1.5505 

0.4867 

10.5915 

1 

.0011 

-.cue 

0.2038 

REC 

COST 

AGE 

-1.6154 

0.4940 

11.1379 

1 

.oo:e 

-.0122 

0.1586 
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D-12.  THE  SUBPOPULATION  ANALYSIS  RESULTS 

a.  The  results  of  the  subpopulation  analysis  are  summarized  in  Table  D-5  for  time  and  Table 
D-6  for  cost.  Each  line  of  these  tables  refers  to  (1)  an  SSMP  item,  (2)  a  demographic  variable 
group  (oj's  in  the  basic  model),  or  an  interaction  between  time  or  cost  and  the  demographic 
variable  in  the  model  (yj's  in  the  basic  model).  The  lists  are  ordered  from  smallest  p-value  to 
largest  p-value.  The  Wald  statistic,  its  degrees  of  freedom,  and  the  p-value  are  given  for  each 
demographic  group.  The  Wald  statistic  is  asymptotically  chi-square  distributed  with  m-1  degrees 
of  freedom  where  there  are  m  subpopulations  in  the  group.  A  significant  p-value  on  this  test 
indicates  that  there  is  a  subpopulation  difference  either  in  level  or  in  trend  for  time  models,  or  in 
cost  for  cost  models,  depending  on  the  description  of  the  group  given  in  the  second  column.  It 
appears  from  these  tables  that  level  differences  are  much  more  prevalent  in  the  data  than  trend  and 
slope  differences.  Although  the  trends  and  slopes  are  in  general  significantly  different  for  the  total 
population,  there  does  not  appear  to  be  much  change  in  slope  or  trend  due  solely  to  subpopula¬ 
tions.  If  one  uses  the  0.0012  criteria  proposed  above  as  a  cutoff  for  determining  practical 
significance,  there  are  8  out  of  48  time  by  demographic  interactions  and  4  out  of  36  cost  by 
demographic  interactions  which  are  significantly  different  from  zero.  The  significant  time 
interactions  in  order  of  increasing  p-value  are  (1)  REC -Ethnic  (i.e..  Table  D-5,  first  page,  fifth  line 
from  bottom),  (2)  VHA-Locate,  (3)  PAY-Rank,  (4)  PAY-Ethnic,  (5)  GHA-  Ethnic,  (6)  GHQ- 
Rank,  (7)  REC -Locate,  and  (8)  FAM-Mar  St.  (i.e.,  Table  D-5,  second  page,  fifteenth  line  from 
top).  The  significant  cost  interactions  are  (1)  FAM-Locate  (i.e..  Table  D-6,  first  page,  tenth  line 
from  the  bottom),  (2)  PAY-Rank,  (3)  FAM-Mar  St.  and  (4)  PAY-Ethnic  (i.e..  Table  D-6,  first 
page,  bottom  line).  Three  of  the  interactions,  (1)  PAY-Rank,  (2)  PAY-Ethnic,  and  (3)  FAM-Mar 
St.,  are  significant  when  considering  either  cost  or  time. 

b.  The  significance  of  level  changes  due  to  subpopulations  shows  in  general  just  the  opposite 
pattern.  Using  the  same  0.0012  cutoff  criteria  for  the  level  changes,  there  are  only  four  level 
changes  in  the  time  models  and  four  level  changes  in  the  cost  models  which  are  not  significantly 
different  from  zero.  The  level  changes  which  do  not  differ  significantly  from  zero  are  for  the  time 
models  (1)  FAM-Locate  (i.e..  Table  D-5,  second  page,  fifteenth  line  from  the  bottom),  (2)  FAM- 
Mar  St.,  (3)  REC-Gender,  (4)  GHA-Gender  (i.e..  Table  D-5,  second  page,  bottom  line)  and  for 
the  cost  models  (1)  FAM-Mar  St.  (i.e..  Table  D-6,  second  page,  fifth  line  from  the  top),  (2)  FAM- 
Locate,  (3)  PAY-Mar  St.,  and  (4)  REC-Gender  (i.e..  Table  D-6,  second  page,  fifteenth  line  from 
the  bottom).  Three  out  of  these  four,  (1)  FAM-  Locate,  (2)  FAM-  Mar  St.,  and  (3)  REC-Gender, 
are  not  significantly  different  from  zero  in  both  the  time  and  cost  models. 
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T«blrD‘5.  SttBxniary  of  Subpopitlatioa  Analysis  fpr  Time  Modds 

(pate  1  ofJ  pases) 


SSMP  ITEM 

SUBFCFULATIOM/ 

NALL 

OF 

F 

ISTERACTICN  HITH  TIKE 

STATISTIC 

’.uauE 

SASIC  PAV 

RANK 

3110. 31€7 

5 

.00  CO 

eVERALI.  5UA11TY  OF  UFE 

RANK 

1F3S.1945 

5 

.ooco 

YC'w'R  MORALE 

RANK 

iei2.6329 

5 

.00:0 

YO-R  MORALE 

AGE 

IC‘0.7852 

3 

.000: 

OVERALL  QUALITY  OF  LIFE 

AGS 

1C62.4836 

3 

.GOOD 

YCUR  MORALE 

MARITAL  STATUS 

523.26S6 

.coo: 

OVrERALL  QUALITY  OF  LIFE 

MARITAL  STATUS 

463.5927 

1 

.cooo 

BASIC  FAY 

AGE 

449.4992 

3 

.0003 

RECREATION  FR03RAMS 

RANK 

4*4.3765 

C 

.  ccoo 

VHA  COLA 

RANK 

396.9183 

.  ccoo 

T.rtt  HOUSING  AVAIlABILiri 

LOCATICK 

272.4294 

1 

.ccco 

VHA.  COLA 

LOCATION 

233.5166 

1 

.3000 

SVMT  HOUSING  AVAILAaiLlTV 

RANK 

222.3611 

Ci 

.  occo 

BASIC  FAY 

ETHNICITY 

215.5391 

% 

.occo 

RECREATION  FR03RAKS 

LOCATION 

189.6736 

1 

.30C0 

FAMILY  FROSRAKS 

SANK 

133.5236 

5 

.30C0 

GVMT  HOUSING  AVAILABILITY 

AGE 

.75.6642 

3 

.  oocc 

RECREATION  PROGRAMS 

AGE 

160. 8449 

3 

.  ODCC 

VHA  COLA 

HARIIAL  STATUS 

160.1259 

.ODOC 

YOUR  MORALE 

CENTER 

150.3850 

.  0300 

RECREATION  PROGRAMS 

MARITAL  STATUS 

139.0513 

« 

.  oooc 

YOUR  MORALE 

ETHNICITY 

127.6641 

4 

.0930 

BASIC  FAY 

GENDER 

112.11C7 

.  cooo 

GVMT  HOUSING  QUALITY 

ETHNICITY 

73.2537 

4 

.0000 

CVSAALL  QUALITY  OF  LIFE 

ETiCCICITY 

57.0170 

4 

.CO-JO 

GVMT  HOUSING  ^ALITY 

LOCATION 

56.7349 

1 

.  CC03 

SVMT  HOUSING  QUALITY 

MARITAL  STATUS 

48.354? 

1 

.  0003 

BASIC  FAY 

LOCATION 

43.6749 

1 

.  occo 

VRA  COLA 

ETHNIOITY 

39.6045 

4 

.  occo 

FAMILY  PROGRAMS 

AGE 

39.5650 

3 

.  ooco 

VKA  COLA 

CENSER 

37.1803 

1 

.0000 

RECREATION  PROGRAMS 

TIME  by  ETHNICITY 

36.5737 

4 

.033C 

VHA  COLA 

AGE 

35.6561 

3 

.0030 

VHA  CCLA 

TIME  by  LOCATION 

35.7149 

1 

.C-99C 

BASIC  FAY 

TIKE  by  RANK 

35.1C36 

5 

.003C 

6V>!T  HOUSING  QUALITY 

GEtWCR 

26.9270 

.C003 
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Table  0*5.  Summaiy  SubpopvlaciM  Anal3rsis  for  Time  Medeb 

(pase2er3pages) 


SSM?  ITQf 


eVKT  HOUSING  QUALITY 
CV'ERAIL  QUALITY  OF  LIFE 
FAKZLY  PROGRAMS 
FAMILY  PROGRAMS 
G\'CT  HOUSING  AVAILABI1.1TY 
BASIC  PAY 

GVMT  HOUSING  QUALITY 
OVERALL  QUALITY  OF  LIFE 
RECREATION  PROGRAMS 
SVKT  HOUSING  AVAILASILITY 
YOUR  MORALE 

SVKT  HOUSING  AVAILABILITY 
SVVr  KCUSIHG  QtTAIITY 
RECREATION  PROGRAMS 
FAMILY  PROGRAMS 
FAMILY  PROGRAMS 
5VHT  ROUSING  QUALITY 
SVMI  HOUSING  QUALITY 
SVKT  HOUSING  AXOCLABILITY 
FfCREATION  PROGRAMS 
OVERALL  QUALITY  OF  LIFE 
FAMILY  PROGRAMS 
FAMILY  PROGRAMS 
BASIC  PAY 

GVMT  HOUSING  AVAILABILITY 
GVMT  HOUSING  AVAILABILITY 
E»«LY  PROGRAMS 
OVERALL  QUALITY  OF  LIFE 
OVERALL  QUALITY  OF  UPS 
FMnLY  PROGRAMS 
FAFOLY  PROGRAMS 
YOUR  }«;rale 

BASTS  FAY 
BASIC  PAY 

RECREATION  PROGRAMS 
SVKT  HOUSING  AVAILABILITY 


SUBPOPULATIQN/ 
IMTERACTICN  NITH  TIKE 


RANK 

GENDER 

GENDER 

ETHNICITY 

ETHNICITY 

TIME  by  ETHNICITY 

AGE 

LOCATION 

ETHNICITY 

TIKE  by  ETHNICITY 

LOCATION 

MARITAL  STATUS 

TIKE  by  RANK 

TIME  by  LOCATION} 

TIME  by  MARITAL  STATUS 

TIMS  by  LOCATION 

TIME  by  ETOIICITY 

TIME  by  LOCATION 

TIME  by  LOCATION 

TIME  by  AGE 

TIMS  by  RANK 

LOCATION 

MARITAL  STATUS 

TIME  by  MARITAL  STATUS 

TIME  by  RANK 

TIME  by  AGE 

TIME  by  GENI'ER 

TIKE  by  ETHNICITY 

TIKE  by  MARITAL  STATUS 

TIME  by  ETHNICITY 

TIME  by  RANK 

TIME  by  ETHNICITY 

TIKE  by  LOCATION 

MARITAL  STArJS 

TIKE  by  GENDER 

SENDER 


liALD 

F 

STATISTIC 

VALUE 

27.8LT1 

5 

.oo:o 

23.4619 

1 

.OOIC 

17.0699 

1 

.oosc 

24.6666 

4 

.OOCl 

24.3269 

4 

.OOCl 

22.7253 

4 

.oo:i 

21.4340 

3 

.0031 

14. ec**! 

.0031 

22.1934 

4 

.0032 

21.3781 

4 

.0033 

12.0727 

1 

.0005 

11.9475 

1 

.0005 

21.5528 

5 

.0006 

11.6736 

• 

.  C006 

11.0654 

9 

* 

.  C009 

1C. 3516 

1 

.0013= 

15.2144 

4 

.3043 

7. 1365 

I 

.0076 

7.0854 

1 

.0078 

11.3S3S 

3 

.3100 

14.1344 

5 

.0147 

5.6866 

1 

.0153 

5.8615 

1 

.0155 

5.7368 

1 

.0166 

12.451C 

5 

.0250 

8.5572 

3 

.0352 

3.9096 

.0490 

9. 5306 

« 

% 

.0491 

3.7172 

1 

.0535 

9.0671 

4 

.0554 

10.4623 

5 

.0625 

8.SC28 

4 

.0662 

3.2673 

1 

.07  37 

2.7C56 

7 

.1000 

2.4592 

.1169 

2.4464 

1 

.1178 
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Table  D-5.  Suoimary  of  Svbpopulatioa  Aaalysis  for  Tine  Modds 

(page  3  of  3  pages) 


SSKF  ITEM 

SUBFOPULATIOK/ 
INTERACIION  KITH  TIME 

WALD 

STATISTIC 

DF 

P 

VALUE 

yous  nofiALZ 

TIME  by  RANK 

6.60S4 

c 

.1256 

T.yr  KWSIK3  Av^eiABiim 

TIME  by  GENDER 

2.282S 

1 

.1309 

VKA  co:a 

TIME  by  AGE 

5.60T4 

3 

.1324 

SVMT  HOUSING  CUAIITY 

TIME  by  AGE 

5.4472 

2 

.1418 

OVERALl.  CUAIITY  OF  LI  FI 

TIME  by  AGE 

<.E259 

3 

.1950 

VHA  COLA 

TIME  by  RANK 

7.2312 

5 

.2D3~ 

SASIC  PAY 

TIME  by  GENDER 

1.4344 

1 

.2310 

GVXr  HOUSING  3UALITY 

TIME  by  MARITAL  STAriS 

1.0820 

1 

.2565 

\=H.A  COLA 

TIME  by  ETHNICITY 

4.5260 

4 

.33!-5 

VKA  COLA 

TIME  by  SENDER 

.7575 

« 

.3841 

RECREATION  PROGRAMS 

TIME  by  RANK 

4.5345 

5 

.4236 

RECREATION  PROGRAMS 

GEI.’DER 

.4681 

.4334 

BASIC  FAY 

TIKE  by  AGE 

1.4850 

3 

.6957 

FAFITLY  FROGAAMS 

TIKE  by  AGE 

1.4020 

3 

.7051 

O^'ERAU.  aUALITY  OF  LIFT 

TIKE  by  LOCATION 

.1424 

* 

.7055 

O'.'ERALl.  QUALITY  OF  LIFE 

TIKE  by  SENDER 

.1234 

1 

.7254 

y.'prr  hc’jsihg  availapiliiy 

TIME  by  MARITAL  STATUS 

.1166 

1 

.7506 

RECREATION  PROGRAMS 

TIME  by  MARITAL  STATUS 

.1006 

1 

.7511 

GVPtT  HOUSING  QUALITY 

TIKE  by  GENDER 

.0654 

1 

.7562 

YOUR  MORALE 

TIKE  by  GENDER 

.06.15 

1 

.SC2€ 

YOUR  MORALE 

TIKE  by  LOCATION 

.04i!C 

1 

.9320 

YOUR  >CRALE 

TIME  by  AGE 

.7290 

3 

.8666 

VKA  COLA 

TIME  by  MARITAL  STATUS 

.0117 

1 

.9139 

YOUR  MORALE 

TIME  by  MARITAL  STATUS 

.0014 

1 

.  97C2 
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Table  D-6.  Summary  af  Subpopulatiaa  AM^ntis  for  Cost  Models 

(page  1  of  2  pages) 


s»:p  itd« 


BASIC  PAY 

CX’EKALI.  QUALITY  OF  LIFE 
YCUR  }CRAL£ 

YOUR  HCRALS 

OVERALL  QUALITY  CF  LIFE 
YOUR  MORALE 

OVERALL  CUALITY  OF  LIFE 
BASIC  PAY 

RECREATIOX  FROSRIJCS 
BASIC  PAY 

RECREATION  PROGRAMS 
FAMILY  PROSRAXS 
RECREATICN  PROGRAMS 
YOUR  MORALE 
RJKOtEATION  PRCGRAK5 
YOVR  MORALE 
BASIC  PAY 

CVPOr  HOUSING  QUALITY 
a'ERALL  3UAL1TY  OP  LIFE 
GVMT  HOUSING  QUALITY 
GVKT  HOUSING  QUALITY 
SASIC  PAY 
FAMILY  PROGRAMS 
GyPa*  HOUSING  QUALITY 
GVCT  HOUSING  QUALITY 
OVERALL  QUALITY  OF  LIFE 
FAMILY  FROGRAMS 
FAMILY  PROGRAMS 
YCUR  MORALE 
BASIC  PAY 
FAMILY  PROGRAMS 
GVMT  HOUSING  QUALITY 
OVERALL  CUALITY  CF  LIFE 
RECREATICrr  PROGRAMS 
FAMILY  PROGRAMS 
BASIC  PAY 


SUBFOPULATICN/ 
IMTERACTION  KITH  COPT 


RANK 

RANK 

RANK 

ASE 

AGE 

MARITAL  STATUS 
MARITAL  STATUS 
AGE 
RANK 

CT«IICITY 

LOCATION 

RANK 

AGE 

CENCER 

MARITAL  STATUS 

ETHNICITY 

GENDER 

ETHNICITY 

ETHNICITY 

LOCATION 

MARITAL  STATUS 

LCCATION 

AGE 

SENDER 

RANK 

GSfiDER 

COST  by  LOCATION 

GSHOF.R 

LOCATION 

COST  by  RANK 

ETHNICITY 

AGE 

LOCATION 

ETHNICITY 

COST  by  PUUUTAL  STATUS 
COST  by  ETHNICITY 


KALD 

OF 

p 

STATISTIC 

V3CUS 

31C0. 6399 

5 

.0000 

134S.S0I4 

5 

.0030 

1513.1517 

5 

.0090 

1370. <€12 

3 

.0003 

1370.3119 

3 

.  C003 

524.2753 

1 

.0000 

<91.7717 

1 

,0000 

<58.9756 

3 

.5000 

«e.7c53 

c 

.5000 

238.2912 

4 

.  5  COO 

236.9172 

1 

.CCOO 

i»5.oeii 

5 

.  3CC0 

157.9135 

3 

.  3500 

I5C.3850 

1 

.0500 

137.9215 

1 

.OCCO 

124.7580 

4 

.o;:o 

109.2362 

1 

.9300 

83.3005 

4 

.0000 

S9.5<01 

4 

.oocc 

55.3468 

1 

.0030 

47.1564 

9 

* 

.€033 

43.K21 

• 

.coas 

39.6191 

3 

.  cooo 

29.5113 

7 

.GOOD 

28.2146 

5 

.coo: 

22.5625 

1 

.coot 

21.3641 

1 

.0000 

16.8532 

1 

.  0003 

16.6851 

1 

.0003 

27.2146 

5 

.CCOl 

24.9847 

4 

.CCOI 

2C.6313 

3 

.OCOI 

12.9294 

1 

.5C03 

20.5153 

4 

.:cc4 

11.1315 

1 

.0008 

IE. 6833 

4 

.  0C09 
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Table  Sunnaiy  Subpopiilatioa  Analysts  for  Cost  Modeb 

(page  2  of  2  pages) 


SKF  ITSK 


RSCREATICN  PROS^tAMS 
RECKEArrON  fMSSAKS 
SVKT  K3USIXG  QVALZTr 
SVMT  HOOSIXS  CtJALITv 
lAMZLY  PR0SRAK5 
FAMILY  PROGRAMS 
BASIC  PAY 

OVERALL  5UALITY  3?  LIFE 
FAMILY  PROGRAMS 
FAMILY  PROGRAMS 
BASIC  PAY 

OVERALL  CUALITY  OF  LIFE 
FAMILY  PROGRAMS 
GVMT  HOUSING  CUALITY 
RSCREATI3M  PRCGRAMS 
YOUR  MORALE 

OVERALL  aUALITY  OF  LIFE 
BASIC  PAY 

RECREATION  PROGRAMS 
OVERALL  QUALITY  OF  LIFE 
BASIC  PAY 

RECREATION  PROGRAMS 
FAMILY  PROGRAMS 
OX’ERALL  QUALITY  OF  LIFE 
SVMT  HOUSING  QUALITY 
3VMI  HCUS1N6  QUALITY 
BASIC  PAY 

RECREATICX  PROGRAMS 

OVTRALL  QUALITY  OF  LIFE 

YOUR  MORALE 

YOUR  MORALE 

YOUR  MORALE 

VOUR  P»RALE 

YOUR  MORALS 

GVMT  HOUSING  QUALITY 

RECREATION  PROGRAMS 


SUEPOPVLATION/ 
INTERACTION  KITH  COST 


COST  bs*  ETHNICITY 
COST  by  LOCATION 
COS?  by  ETHNICITY 
COST  by  RANK 
MARITAL  STATUS 
COST  by  GENDER 
COST  by  MARITAL  STATUS 
COST  by  ETHNICITY 
LOCATION 

COST  by  ETHNICITY 

MARITAL  STATUS 

COST  by  AGE 

COST  by  RANK 

COST  by  LOCATION 

COST  by  AGE 

CCST  by  LOCATION 

CCST  by  RANK 

CCST  by  AGE 

COST  by  MARITAL  STATUS 

COST  by  GENE SR 

COST  by  LOCATION 

GENDER 

CCST  by  AGE 

CCST  by  MARITAL  STATUS 

COST  by  AGE 

COST  by  MARITAL  STATUS 

COST  by  GENDER 

COST  by  GENDER 

COST  by  LOCATION 

COST  by  GENDER 

COST  by  MARITAL  STATUS 

COST  by  ETHNICITY 

COST  by  RANK 

COST  by  AGE 

CCST  by  SENDER 

CCST  by  RANK 


HALD  CF  P 

STATISTIC  VALUE 


17.2347 

4 

.CC17 

7.4794 

1 

.  :C62 

13.0431 

4 

.311: 

14.7968 

& 

.3112 

E.6332 

1 

.0177 

:.€021 

1 

.0179 

5.3688 

1 

.02:5 

11.5232 

4 

.0213 

4.4031 

.0355 

9.1433 

4 

.0576 

3. 1122 

.  077? 

6.4161 

3 

.093: 

8.7771 

5 

.1131 

2.4029 

.1211 

4.8225 

3 

.1853 

1.5625 

t 

* 

.2113 

7.1613 

& 

.2153 

3.9684 

3 

.2649 

.  9594 

1 

.327  3 

.5378 

1 

.4433 

.5:52 

1 

>4562 

.5429 

1 

.4612 

2.23:5 

3 

.  5260 

.3746 

1 

.  54C4 

2.0347 

3 

.5550 

.1973 

1 

.  5856 

.2637 

1 

.6076 

.2536 

1 

.6167 

.2148 

1 

.6430 

.1837 

.6682 

.1626 

.6968 

1.5309 

4 

.7435 

2.Cc65 

5 

.”’511 

.7361 

3 

.8642 

.3138 

.5065 

.9720 

c 

.5649 
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c.  For  those  instances  in  which  a  group  variable  is  stgi^cam,  it  is  productive  to  inv’estigate 

what  are  called  1  degree  of  freedom  contrasts.  ThesecontiastscantdiuswfaicfaoDeofthe 
sfripopulatums  is  causing  the  difference  in  level  or  slope  for  apsticular  group  variable  whose 
Wald  test  indicates  that  one  or  more  subpopulatimi  levels  or  slopes  differ  from  that  of  the  total 
population  level  or  sl(^.  These  contrasts  will  be  descr9)ed  in  TdhlesD-8dirou^D*21.  Table 
D*?,  a  k^‘  table  to  TaUes  D-S  through  0>2l  wiuch  shows  the  indqteodent  variables,  is  also 
proNoded.  Each  of  the  84  nwdeb  is  presented.  The  organiaarionofthe  models  is  (1)  the  models 
with  time  and  then  (2)  die  models  with  cost  Within  each  an^  group  of  models  (i.e ,  rime  or 
cost),  tbe  modds  are  grouped  by  SS\1P  hem.  The  lowest  level  of  mdering  is  by  demographic 
variable.  '  ■  '  -  ^  'V'' 

d.  The  first  model  displayed  (le.,  Tdile  I>>8)  is  the  OveraB  Quality  of  Life  Model  with 
covariates  rime  and  lank  The  baric  modd,  discussed  in  etpiarioo  (S)  abovx.  is  as  follows 

lB(n(TJl)/(l-n(T,R))  *  M  6  T  ♦  oi  R1  +  a2  R2  •  a3  R3  +  04  R4  +  05  R5  +  06  R6 


y|  T«  RI  +  72  T«  R2  -►  y3  T*  R3 

**-y4T*R4  +  75T*R5  •**y6T*R6  (5) 

The  esrimates  of  the  parameters  for  the  Overall  Quality  ofLife  modd  with  covariates  rime  and 
tank  as  listed  in  the  table  are  as  follows: 

II »  .3789,  -  0908.  oi  »  -  3778  o2  -  01 72. 03  »  .3668, 04  » .3440, 05  “  7617. 

06  » .7983, 71  =  0374. 72  =  -.0410, 73  =  -.0316. 74  =  -.0063,  y5  =  .0313.  y6  «  -.0519. 

h  Table  D>8,  the  group  variable  for  Rank  in  the  QOL  aaodd  was  signifrcamly  different  from  zero 

(le.,  Wald  starisric  «  1938.2  whb  5  df  and  p>value  of  less  than  5  x  I0~^).  An  examtnarion  of  the 
entry  for  this  modd  in  Table  indicates  that  frve  (ff  the  ax  lewds  of  rank  <i  e..  all  except  R2  • 

SCT  to  SSG)  havx  a  levd  rignificantiy  different  from  the  level  of  the  oveiall  populatioa  Also  in 
Tdde  D>S.  the  group  variable  Tone  by  Rartc  wxs  not  rigiwficantly  different  from  zero  urii^  our 
cutoff  criteria  of  0.0012.  The  group  varidde  Time  by  Rank  hada  W'ald  Statistic  14.1  with  S 
degrees  of  freedom  and  a  p*value  of 0  0147.  The  esrimates  of  p  0  e.,  Td)leD«3.  first  page,  last 
group,  second  line)  and  6  (i  e ,  Table  D>4,  second  page,  second  group,  bottom  hne)  in  the  QOL 
modd  with  rime  and  rank  are  both  rignificamly  diffisrent  firom  zero.  The  Wald  statistics  are 
189S.S  and  80. 5  for  the  estimates  of  p  and  B,  respectively.  Therefore,  the  analysis  of  this  model  is 
as  follows.  The  estimates  of  p  and  0  are  rignificantiy  different  fiom  zero,  and  the  estimates  of  the 
parameters  a],  a3, 04,05,  and  06,  for  the  rank  indicalor  variables  Rl.  R3.R4,  R5,andR6are 
sigmficantty  different  from  zero.  The  mean  tevds  of  these  subpopulations  differ  rignificamly  firom 
die  total  popularioo  mean  levd.  The  change  in  rime  of  the  paceni  satisfaction  is  adequately 
cxplataed  by  the  slope  0. 
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c.  One  should  definttely  look  it  the  contrasts  associated  with  the  significant  uteraction  terms 
described  abov-e.  There  were  four  group  variables  for  ultich  cost  interacted  signiricanth'  with  a 
derac^phic  group  variable  These  were  (1)  FAM-Nlar  St..  (2)  FA.M>Locate.  (3)  P.AY-Rank. 
and  (4)  P  AY*Ethnic  Looking  at  the  contrasts  within  the  group  variable  F.ANl-Mar  St .  one 
observes  that  as  the  cost  of  the  Famih'  Programs  iocieases  from  S  t82K  to  S  270K,  there  is  a 
model  predicted  increase  of  1.9  percent  in  die  satisfaction  of  matried  respondents  from  65  5 
percent  satisfied  to  67.4  percent  satisfied.  On  the  other  hand,  as  the  cost  for  the  Famil>'  Programs 
is  increased  over  the  same  range,  there  is  a  modd  predicted  decrease  in  the  smis&ctionc^si^le 
respondents  of  2.9  percent  from  67  percent  satisfied  to  64.1  percent  satisfied  Looting  at  the 
ctmtrasts  within  FAM*Locaie.  one  observes  a  sindar  interaction.  In  the  case  of  COM.<S>locaied 
re^wodents,  there  is  aO.9  percent  decrease  inm  67.S  percent  satisfied  to  66  6  percent  satisfied 
Over  the  same  range  of  cost,  there  is  a  model  predicted  kiciease  of  6  3  percem  from  61  3  satisfied 
to  67.6  satisfied  among  OCOMJS4ocated  respondems. 

C  Lookup  ct  the  cost  interactions  with  PAY-Rank.  one  can  idemify  two  of  the  stx  rank 
indicator  variri>les  which  have  a  slope  significamly  (fiffinent  (i  e ,  at  p  value  less  than  or  equal  to 
0.0012)  from  zero  The  first  rank  locator  variable  RI  •  PV2-SPC.‘‘CPL  contrast  indicates  that  the 
slope  for  this  group  is  slightly  Irss  negarive  than  for  the  total  population  (•  45S6  for  group  Rl  vs  - 
4968  for  the  total  population)  The  value  of  the  contrast  for  R2>  SGToSSC  indicates  that  the 
slope  C(x  this  group  is  more  negative  than  the  slope  for  the  total  population  ( -.5661  for  group  R2 
vs  -.4968  for  Ae  total  population).  The  other  four  contrasts.  R3.  R4.  R5.  and  R6,  are  not 
agnificantiy  different  from  zero.  Looking  m  PAY-Ethnic  cost  imeraaion  cornrasts.  there  is  only 
one  significant  contrast  The  vwhie  of  the  White  ethnic  contrast.  El .  indicates  that  the  sic^  for 
the  White  subpopulation  is  riightly’  less  ncgati\’e  than  for  the  total  population  ( -  4571  for  group 
El  vs  -.4891  for  the  total  population).  The  other  four  contrasts  E2,  E3,  E4.  and  E5  are  not 
significantly  different  from  zero. 

f.  On  Ae  other  hand,  almost  every  group  varid>lereiatcd  to  level  differences  between 
subpopulations  was  significantly  different  fiotn  zero  Ties  means  that  Acre  was  a  con.uant 
nonzero  level  Aflerencc  between  the  subpopulations  over  all  values  of  cost.  In  the  main,  the  As 
of  the  benefits  versus  time  mirrored  the  fits  of  the  benefhs  versus  cost  The  largest  le\  d 
(fifferences  wve  shown  m  the  SSNfP  item  Satisfaction  wiA  Basic  Pay  The  graph  ploned  as  Adc 
IS  in  the  .scripted  briefing  section  is  representative  of  77  out  of  the  84  models  which  had 
significant  Afferences  in  the  Icv'ds  of  one  or  more  subpopulations  and  the  total  population  In 
fact,  Ais  graph  Aows  both  significant  Icvd  and  slope  differences  The  levd  differences  are  much 
more  pronounced  and  can  be  recognized  easily.  The  raodd  estimates  of  the  mean  levd  for  the 
total  population  is  37.7  percent.  The  model  stApopuimion  mean  tevds  are  as  follows  (l)P\’2- 
SPOtTPL  34  1  percent.  (2)  SGT-SSG  31 0  percent,  (3)  SFC-SGM/CSM  35  0  percent.  (4)  WOl- 
W05  44.9  percent,  (5)  2LT-CPT  66.5  percent,  and  (6)  MAJ-COL-*-  66  I  percent  In  addition  to 
the  significant  levd  Afference,  the  model  also  found  two  slope  Afferences  which  were 
significamly  Afferem  ^m  zero  The  slopes  of  groups  (2)  and  (5)  differed  from  the  slope  of  the 
total  population  for  this  modd.  The  estimate  of  b  (i.e..  from  logistic  regression  modd)  for  the 
tout  population  was  -01217  The  estimate  of  b  +  a2.Ae  group  (2)  estimate,  is  -  02030,  which 
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indicates  a  slight  decrease  in  the  slope  measure  and  amoievigocousdissatis&ctionsk^basic  pay 
with  increasing  time  from  this  subpopulatioa  than  frtnn  the  total  pt^atkm  On  the  ocher  hand, 
the  esdmate  of  b  a5  is  *0.0168.  which  abnost  ncutrahiesAed^  of  the  total  populatkm 

Thus,  group  (5)  is  much  mwe  satisfied  with  the  basic  pqr  dun  the  total  popuiatioa  and  this 
satisiaction  increases  throughout  the  period  of  ^sciog  l992ioFaB  1994 

h.  As  indicated  above,  nearly  aB  ttf'the  level  groiqj)  variables  were  signHwantfy  diffierem  firom 
aero,  indicatii^  that  there  are  many  levd  contrasts  sytjficanllydiflreteiit  from  aero.  TheFAY> 
Rank  levd  increases  are  the  largest  of  the  level  dtfRncncca.  T^  have  been  graphical  rcpre* 
sented  in  the  main  body  of  dus  report  The  reioaioing  level  increases  are  just  too  numerous  to 
detail  esqtlicitly.  However,  any  of  the  84  models  can  be  ansdrzed  in  the  same  manner  by  analyaii% 
the  estimates  ot  p  (i.e..  Table  b*3)  and  B  (i.e..  Table  D4)  to  determine  if  the  estimates  of  le^ 
and  sk^  are  significantly  differemfirtxn  zero.  Next,  one  riiould  examine  the  icsuhs  for  the  group 
variable  in  Tables  D-S  for  tune  or  D*6  for  cost  to  detenmne  if  any  stn^e  contrast  is  s^tificamly 
different  from  aero.  Finally,  ifthe  test  for  either  or  both  rfdte  group  varices  is  rejcoed,  then 
one  should  examine  the  contrasts  in  the  appropritte  tdbtes  pertaining  to  a  particular  SSPM  item, 
one  for  time  and  one  for  cost  selected  fiom  T^es  l>4  through  I>*21 
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Table  D>7.  K^*  to  the  LogbUc  Rcfressioa  Equation 
(pafe  1  of  3  pages) 

rsCEFDirsXT  VARIASIES: 

TIMS  'code:  Z) 

Time  (T)  is  tseasurod  in  years.  T  is  centered  aner.9  the  six  S5M?  cycles. 
The  following  table  nay  be  used  for  substitutions  into  the  equations. 
Substitute  value  at  leH  for  a  value  at  right.  Genetally,  T  ray  be  obtained 
by  subtracting  19S3.TS  fxest  a  date  cf  SSM?  acainistratian  or  1S91.75  frea  the 
Fiscal  Year  in  tdtieh  an  expenditure  is  nade. 


T 

SSKF  Cycle 

rf  of  expenditure 

-1.25 

Spring  1PP2 

1993.5 

-0.75 

fall 

1992 

1991.0 

-0.25 

Spring  1993 

1991.5 

*0.25 

Fall 

1993 

1992.0 

♦0.75 

Spring  1994 

1992.5 

*1.25 

Fall 

1994 

1993.0 

C3S7  teede:  C) 


Cost  (Cl  is  measured  in  thousands  of  constant  FY  96  dollars  per 
soldier.  C  us  centered  about  the  near,  cf  the  coat  at  the  tises  of  t.he  six  SSM? 
adirir.istraticns.  Moreover  each  of  the  six  equations  has  a  different  near, 
cost.  The  tcllowir.g  table  shews  the  nean  cost  used  in  fitting  these 
equations.  To  substitute  a  teal  cost  into  these  equations,  one  should 
subtract  the  appropriate  value  in  the  table  fran  the  real  cost  first. 


Centered  Cost 


SSKP  Ztea 


Z3.669 
23.663 
21. 65-: 
1.132 

.367 

.241 


Overall  Quality  cf  Life 
Your  Current  Morale  Level 
Basic  Pay 

Gevernnent  Housing  Quality 
Recreation  Prograas 
family  Prograas 


RAHK  (code:  R) 

Ranh  is  a  group  variable.  It  is  used  only  in  the  eguatior.s  ir.  which 
the  code  letter  K  appears.  Substitute  a  1  in  the  equation  for  the  ran:< 
subpcpulation  for  which  a  percent  satisfacticr.  prediction  is  desired.  All 
ether  subnopul a tiers  besides  the  desired  subpootrlation  receive  the  value  of 
rere. 


me  Indicator  Variable 

Sank  Group  represented 

RI 

?V2-SrC/-PL 

RI 

SGT-SSG 

R3 

SFC-SGH/CSK 

R4 

lfCl-WD5 

R5 

2LT-CPT 

R6 

KA2-COL* 
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Table  D-7.  Key  to  the  Logistk  Refresstoii  Equation 
(page  2  of  3  pates) 


A6E  (code:  A! 

Aq«  is  a  ?rcup  variable.  It  is  used  only  in  the  equations  in  which  the 
code  letter  A  appears.  Substitute  a  1  in  the  equation  for  the  aqe 
stbpoptlation  for  which  a  percent  satisfaction  sredtstior.  is  desired.  All 
ethec  subpcaulations  besides  the  destsed  subpopulation  seccivc  the  value  cf 
zero. 


Ace  Indicator  Variable 


Aqe  Group  represented 


A1 

A2 

.A3 

A4 


24  or  less 

25  to  31 
32  to  35 
42  or  more 


EThaflCITY  (Code:  E2 

Ethnicity  is  a  qsoup  variable.  It  is  used  cnly  ir.  the  equations  in 
which  the  code  letter  S  appears.  Substitute  a  1  in  the  equation  for  the 
ethnic  subpopulaticn  for  »dtich  a  percent  satisfaction  prediction  is  desired. 
All  ether  suhpcpulations  besides  the  desired  subpopulaticn  receive  the  value 
cf  sere. 


Ethnic  Indicator  Variable 


El 

E2 

E3 

E4 

E5 


Ethnic 

Group  represented 


KXITE 

3IACE 

HISPANIC 

ASIAN  FAC  ISl 

AXEB  IND  ESKIMO  AIRTT 


G5JCPES  i  Cede :  G  !• 

Gender  is  «  qrcup  variable.  It  is  used  cnly  in  the  equations  in  which 
the  cede  letter  3  appears.  Substitute  a  I  in  the  equaticn  tor  the  qencer 
suhpopulaticr!  fer  which  a  percent  satisfaction  prediction  ir  desired.  All 
other  su'opcpulations  besides  the  desired  subpopulaticn  receive  the  value  of 
tero. 

Gender  Irdicaicr  Variable  Gender  Greup 

represented 


G1  hale 

G2  FEMALE 
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Table  D>7.  Key  to  the  Lofistic  RefressiM  Equation 
(pageSofS  pagfs) 


MAS:TAI-  status  {Coae:  K» 

Karital  Status  is  a  grcnp  variable.  It  is  usee  only  in  the  equations 
in  vhicn  the  code  letter  K  appears.  Substitute  a  I  in  the  equation  tot  the 
aasital  status  subpopulaticn  for  which  a  percent  satisfaction  prediction 
is  desired.  All  other  suepopulaticns  besides  the  desired  subpepulation 
receive  the  value  of  zero. 

Karital  Status 
Indicator  variable 


Ml 

K: 


LOCATION  <Code:  I) 

Lccatior.  (i.e.«  present  duty  station}  is  a  group  variable.  It  is  used 
only  in  the  equations  in  which  the  code  letter  I  appears.  Substitute  a  1  in 
the  equation  for  the  location  subpepulation  fer  »«hieh  a  percent  satisfaction 
prediction  is  desired.  All  other  subpnpulatiocs  besides  the  desired 
subpepulation  receive  the  value  of  zero. 

Lecatien  Location 

Indicator  variable  •  Sroup  represented 


Marital  Status 
Sroup  represented 


MOT  KARAIEI> 
KMaZSD 


U 

1.2 


axnjs 

OCCNUS 
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Table  D-S.  OvcrjUl  Quality  of  Life  Equations  (wkb  time) 
(page  1  of  2  pages) 


Variable 

a 

5.E. 

Vald 

df 

Sig 

R 

£xp-B: 

Constant 

.3783 

.008? 

1895.496 

1 

.coo: 

-.3309 

.0201 

80.5217 

1 

.0003 

-.0317 

.5132 

a 

1533.195 

5 

.0003 

R. 

-.37-»e 

.0100 

1433.737 

1 

.0003 

-.1355 

.6853 

R2 

.0172 

.0131 

1.7149 

1 

.1903 

.2200 

i. 3174 

R3 

.3668 

.0254 

2C6.5266 

1 

.2000 

.3515 

1.4431 

R4 

.3440 

.0570 

36.4518 

.2000 

.0210 

1.41C5 

RS 

.7817 

.3315 

586.3856 

.2000 

.  0966 

2.1419 

R6 

.7333 

.3413 

373.5795 

.  2000 

.  OerO 

2.2218 

T  by  R 

14.1344 

5 

.2147 

T  by  Rl 

.0374 

.0116 

10.4268 

.3212 

.0124 

1.0331 

T  by  Ri 

-.041C 

.0154 

7.1200 

2 

.0076 

-.0351 

.9558 

T  bv  R3 

-.0316 

.0234 

1.1528 

1 

.2830 

.0020 

.9635 

T  by  R4 

-.0063 

.0666 

.0091 

1 

.9241 

.0032 

.9937 

T  by  R5 

.0313 

.0366 

.7322 

Uk 

.3922 

.0030 

1.031S 

T  by  Re 

-.Obis 

.0431 

1.1626 

I 

.2329 

.0030 

.9494 

Constant 

.3633 

.0036 

1835. :07 

1 

.oo;c 

• 

-.0804 

.0130 

64.6666 

1 

.0032 

-.0284 

ft  •  •  ^ 

•  a  * 

A 

1062.4833 

3 

.0032 

Rl 

-.3261 

.0109 

904.5213 

1 

.0002 

-.1076 

.721s 

A2 

.:?36 

.0133 

30.4727 

1 

.0003 

.2151 

1.2764 

A3 

.2475 

.0159 

242.8887 

1 

.  0003 

.0556 

1.2909 

A4 

.5078 

.0252 

302.4774 

1 

.  COOO 

.3621 

l.c616 

T  by  A 

4.3258 

3 

.1850 

T  by  A- 

.0215 

.0126 

2.3052 

1 

.0663 

.  0234 

1.3217 

T  by  A2 

.0004 

.0154 

.3008 

.5773 

.0000 

1.0324 

T  by  A3 

-.0135 

.0185 

.5671 

1 

.4514 

.0330 

.9962 

T  by  A4 

-.0570 

.3338 

2. 8405 

9 

* 

.3515 

-.0033 

.9446 

Constant 

.3610 

.0555 

1800. 955 

1 

.022C 

* 

-.0736 

.0059 

64.8153 

1 

.0300 

-.0284 

.523; 

IP 

57.017C 

4 

.0330 

Zl 

-.0290 

.  0066 

17.8833 

1 

.0002. 

-.0143 

.5724 

Z2 

.0784 

.0157 

25.0476 

1 

.0033 

.0172 

1.2816 

E3 

.0156 

.0294 

.2816 

1 

.5956 

.2000 

1.3157 

£4 

.1365 

.0572 

3.6882 

1 

-0171 

.006? 

..X4e3 

ES 

-.3602 

.0652 

27.1138 

9 

A 

.  ccoo 

-.3175 

.647R 

T  bv  E 

9.53C6 

4 

.2491 

T  by  El 

.  0224 

.0077 

6.5379 

I 

.0035 

.  0352 

l.022f 

T  by  E2 

-.04C2 

.5:62 

4.8727 

.3275 

-.0361 

.  ?o3c 

T  by  E3 

-.0172 

.333u 

.2707 

.6029 

.0-330 

.5S3C 

r  by  E4 

- .0671 

.0662 

1.0252 

1 

.3113 

.0030 

.5351 

T  by  E5 

- . i0€5 

.  032C 

1.6876 

• 

.1935 

.t'032 

.8192 

D-28 


CAA-MR-96-1S 


Table  D-8.  Ovcnlt  Quality  of  Ltfe  Equations  (nith  time) 
(page  2  of  2  pages) 


Variable 

B 

S.E. 

Bald 

df 

S19 

R 

Ccr.3::ant 

.3613 

.0395 

1803.438 

1 

.0000 

T 

-.0819 

.0399 

68.7402 

1 

.0000 

-.0253 

G 

23.4619 

1 

.0000 

G1 

-.C155 

.0032 

23.4186 

1 

.0000 

-.0X66 

G2 

.1107 

.0229 

23.4186 

1 

.0000 

.0166 

T  by  S 

.1234 

1 

.7254 

T  by  31 

-.CC13 

.0037 

.1235 

* 

.7253 

.ooc: 

T  by  32 

.CC93 

.0265 

.1235 

.7253 

.0000 

Constant 

.3639 

.0385 

1817. C63 

2 

.  COOO 

* 

-.0809 

.0099 

66.2728 

i 

.COOO 

-.0297 

M 

483.5927 

1 

.  COOO 

Ml 

-.2373 

.0138 

486.5460 

I 

.  COOO 

-.0789 

H2 

.1491 

.  0369 

466.5457 

1 

.0000 

.0733 

- - 

3.7172 

i 

* 

.0539 

T  by  Ml 

.1241 

.0125 

3.7171 

1 

.0539 

.0047 

T  by  M2 

-.3151 

.0079 

3.7171 

1 

.C539 

-.0047 

CORStar.t 

.3612 

.0085 

1805. 039 

1 

.CCOO 

T 

-.0900 

.0099 

65.4025 

1 

.0000 

-.0^83 

I» 

14.6673 

1 

.0001 

lal 

-.0180 

.0047 

14.9063 

I 

.0001 

-.Ci£9 

12 

.0612 

.0159 

14.9063 

1 

.OCOl 

.  C129 

T  by  L 

.1424 

1 

.7055 

T  by  LI 

-.0020 

.0033 

.1491 

1 

.6994 

.0000 

T  by  t2 

.0065 

.0178 

.1451 

1 

.6954 

.occo 

Exp:3: 


.S2I3 

.S846 

1.1171 

.5567 

1.3C94 


.5224 

.7866 

:.i6ce 

1.2244 

.5850 


.5231 

.5321 

1.0631 

.598C 

1.0065 
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Table  D-9.  Goveraniait  Housing  Qoality  Equations  (with  time) 
(page  I  of  2  pages) 


Variable 

B 

4 

U1 

I/I 

Hale 

dt 

Sic 

R 

Exp  :S' 

CoHiStant 

.0317 

.C104 

.0262 

1 

.3715 

T 

-.1733 

-C121 

220.6932 

1 

A  A 

•  «/W  w 

-.3651 

.8353 

R 

27.6171 

5 

•  </  W  V 

R1 

.0SS3 

.0152 

15.5875 

1 

.  3022 

.0150 

1.C575 

R2 

-.0577 

.0141 

16.6239 

1 

.3303 

-.0169 

.543? 

R3 

-.0103 

.0262 

.1551 

1 

.6937 

.COCO 

.5697 

R4 

-.1247 

.0611 

4.1677 

1 

.3412 

-.0065 

.6627 

R5 

.oeie 

.0325 

3.6036 

1 

.  0577 

.0056 

1 .C63o 

Re 

.0272 

.0399 

.4641 

1 

.4957 

.ococ 

i.c:75 

T  by  R 

21.5529 

5 

.  0006 

T  by  SI 

.0253 

.2174 

2.9369 

1 

.0966 

.3045 

1.C502 

T  by  s: 

- .  05e7 

.2163 

12.C430 

1 

.0035 

-.314C 

.9445 

T  by  R3 

-.0426 

.3302 

1.5893 

y 

.1595 

.0000 

.9563 

r  by  M 

.0773 

.3707 

1.1934 

1 

.  2747 

.3300 

1.C6C3 

t  by  B5 

.0926 

.0376 

€.0134 

.0142 

.  3396 

l.C5*»0 

Z  by  R6 

.0684 

.0455 

3.7046 

.0543 

.  0057 

1.CS25 

Constant 

.C0I6 

.3104 

.0243 

1 

.6761 

« 

-.1795 

.3121 

221.5631 

1 

.0003 

-.0652 

.9557 

A 

21.4340 

3 

.coo* 

r: 

.0547 

.3169 

10.5556 

e 

.0012 

.0129 

1.3562 

A2 

-.0360 

.3153 

€.3760 

.CI16 

- . 0092 

.  9627 

A3 

-.0366 

.0166 

5.3874 

A 

.0203 

-.0051 

.?c22 

A4 

.0751 

.0301 

6.2457 

1 

.0124 

.0091 

1.D7BC 

T  by  A 

5.4473 

3 

.1418 

T  by  A1 

.  2377 

.0194 

3.7564 

1 

.:514 

.005? 

1.3334 

T  by  A2 

-.0112 

.0174 

.4142 

1 

.5158 

.0003 

.?93'> 

I  by  A3 

-.0327 

.0193 

2.6784 

1 

.0858 

-.0041 

.?€78 

T  by  A-J 

.3227 

.  0346 

.4314 

1 

.5113 

.CCOO 

1.3233 

Constant 

.3213 

.0105 

.3159 

1 

.3?56 

I 

-.1761 

.0121 

212.6253 

1 

•  ODGC 

-.0655 

.6396 

E 

73.2537 

% 

•  OOCC 

El 

-.0663 

.0084 

62. -301 9 

1 

,0000 

-.3341 

.  5553 

E2 

.  1357 

.0165 

57.-367 

1 

.0300 

.  3327 

i.:45o 

£3 

.0790 

.0553 

5.0062 

1 

.0253 

.3376 

1  ^.C 

E4 

.0336 

.2702 

.3199 

1 

.5722 

.o:co 

1.C404 

-.1341 

.2862 

2.4213 

1 

.1197 

-.3325 

.6745 

7  by  E 

15.2144 

4 

.0045 

7  by  El 

.0327 

.  C057 

11.3502 

1 

.0003 

.3135 

1  C352 

7  by  Er 

-.0343 

.  2214 

2.5275 

*« 

• 

.1119 

-.  3332 

.9666 

7  by  E3 

-.1093 

.:3S7 

7.5567 

.0063 

-.0'-D4 

.9=67 

7  by  E4 

.C015 

.3814 

.  CC04 

.5849 

.0033 

i.3:i5 

7  by  E5 

-.1454 

.1013 

2.0606 

I 

.1511 

-.0011 

.9647 
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Table  1>>9.  Govcniraent  Housing  Quality  Eqa^ioas  (with  time) 
(page  2  of  2  pages) 


varieble 

a 

S.£. 

Xald 

df 

Slg 

R 

£xp  .'B; 

Constenr 

.C019 

.0134 

.0322 

T 

-.1733 

.0121 

217.8376 

.0030 

-.0647 

.8373 

6 

26.9270 

* 

.3330 

61 

.0199 

.0337 

28.4458 

* 

.0330 

.0226 

1.0231 

62 

-.1556 

.0292 

28.4458 

.3000 

-.0226 

.855= 

T  by  6 

.0654 

.7982 

T  by  61 

.coil 

.0043 

.0635 

• 

.9357 

.0030 

1.0011 

T  by  62 

-.C033 

.0337 

.0605 

1 

.8057 

.0033 

.9919 

Constant 

.C017 

.0104 

.0275 

9 

.3673 

-.1793 

.0121 

218.5528 

* 

.03CC 

-.0648 

.6367 

M 

48.3547 

1 

.90-:c 

Ml 

-.1203 

.0173 

43.1422 

1 

.003C 

-.0299 

.666? 

M2 

.C442 

.  0064 

48.1421 

1 

.3300 

.0299 

1.0452 

T  by  M 

1.0923 

1 

.2983 

T  by  Mi 

.C207 

.0195 

1.C847 

1 

.2976 

.0003 

1.0209 

T  by  M2 

-,C076 

.0073 

1.0947 

1 

.2977 

.0003 

.9924 

Constant 

.C021 

.0104 

.0413 

1 

.8395 

T 

-.1774 

.0121 

215.7841 

1 

.0033 

-.0644 

.  6375 

56.7349 

1 

.0000 

LI 

-.0467 

.0062 

56.6770 

1 

.0000 

-.3326 

.5543 

L2 

.1347 

.C179 

56.8772 

1 

.0000 

.0326 

1.1442 

T  by  L 

7.1365 

1 

.0076 

T  by  LI 

.C167 

.0070 

7.2105 

1 

.0072 

.0100 

1.0169 

T  by  LI 

-.:5j9 

.0201 

7.2105 

1 

.0072 

-.ClOO 

.  54"5 
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Table  D-10.  Government  Housing  Availability  Equations  (with  time) 

(fiage  1  of  2  pages) 


variable 

a 

S.E. 

Uald 

d£ 

Sig 

k-xp  :b: 

Constant 

-.7€e8 

.C106 

5215.063 

1 

.0003 

T 

-.0€SO 

.C123 

27.8461 

1 

.  COOO 

-.2223 

.937. 

R 

222.3611 

5 

.COOO 

b: 

-.1723 

.2150 

131.2485 

1 

.0003 

-.0459 

.34:7 

R2 

-.3239 

.5147 

2.6465 

1 

.1033 

-.0035 

.9764 

B3 

.21S4 

.5267 

65.2547 

1 

.  5000 

.3345 

1.24C4 

R4 

.2155 

.0€*1 

12.4962 

I 

.0004 

.0142 

1.2410 

R£ 

.2183 

.031? 

47.2275 

1 

•  CCOO 

.02=5 

1.244C 

Be 

.23C7 

.0355 

25.2470 

1 

.0200 

.0212 

1.2222 

T  by  B 

12.4510 

5 

.3250 

T  by  R1 

-.01C6 

.5173 

.3756 

.5400 

.GOOD 

.5894 

T  by  R2 

-.0422 

.  0170 

€.1237 

.2133 

-.0035 

.9537 

T  by  R3 

.0521 

.5357 

4.0377 

1 

.0432 

.0063 

1.0641 

r  by  R4 

.0182 

.5711 

.0655 

1 

.7960 

.0033 

1 .  Cl  34 

?  by  as 

.0"c5 

.037C 

4. 2852 

.0394 

.0066 

1.0795 

T  by  B6 

.0333 

.04  62 

.6533 

- 

.4350 

.0002 

1.0392 

Constant 

- .■574 

.C15c 

5257.602 

1 

.oocc 

m 

-.:6i€ 

.C123 

25.1114 

% 

* 

.0032 

-.2211 

.5402 

A 

175.6642 

3 

0055 

Ai 

-.1427 

.0167 

72.6423 

1 

.0032 

- . 2370 

.3670 

AT 

-.•:673 

.0154 

19.3440 

1 

.C03C 

-.2163 

.  =  •44 

A3 

.13(*8 

.C171 

65.3075 

1 

.0003 

.2351 

1.1469 

A4 

.2540 

.5303 

”0.5729 

1 

.  COOO 

.  3364 

1.239^ 

T  by  A 

6.5572 

3 

.2352 

T  bv  A'. 

-.0043 

.C154 

.5467 

1 

.6254 

.0320 

.955- 

T  by  A2 

-.0416 

...1^8 

5.4651 

.C154 

-.0262 

.  9522 

T  by  A2 

.0298 

.0156 

2.1056 

I 

.1467 

.0014 

1 . 02  ?2 

7  by  A4 

.0675 

.0345 

3.7251 

* 

,0535 

.0056 

1.0658 

Constant 

-.7456 

.0156 

52C4.163 

• 

A 

.•3C20 

-.0550 

.0123 

23.0953 

1 

.0020 

-.02 52 

.=427 

2 

24.326? 

4 

.0351 

Ei 

-.0311 

.0034 

13.6855 

a 

.0022 

-.0153 

.=€?4 

£2 

.0664 

.0139 

21.1737 

1 

.0032 

.  C-1 92 

1.2=02 

E3 

.0184 

.0362 

.2567 

1 

.6124 

.CCOO 

1.3165 

E4 

-.0677  , 

.074-: 

.6375 

A 

.3603 

.5CC0 

.9346 

£5 

-.1545 

.C683 

2.3378 

1 

.liC3 

-.0026 

.8742 

T  by  E 

21.3761 

4 

.CC03 

7  by  E; 

.0226 

.0057 

5.4416 

1 

.3157 

.0081 

1.0226 

7  ay  52 

-.0:66 

.5217 

.5?g2 

.7540 

.OOCC 

.9932 

7  by  S3 

-.1471 

.  5403 

13.2==3 

.:CC3 

-.0148 

.  663? 

7  by  E4 

.1547 

.0345 

3.3524 

1 

.  3672 

.0351 

1.1673 

7  by  S5 

-.203= 

.-;25 

3.9311 

.  -3474 

-.0061 

.6.55 
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Table  Govenuneat  Boiuiiig  Availabilitjr  Equations  (with  time) 

(pafe2of2pases) 


Vari.arle 

B 

S.E. 

Nald 

dJ 

Si9 

R 

Cxp 'B; 

Constant 

-.7642 

.C106 

5199.508 

1 

.  C003 

T 

-.oei; 

.3123 

24.8552 

1 

.0003 

-.•:2io 

.5407 

G 

2.4464 

1 

.1178 

GI 

.03€: 

.3339 

2.4460 

1 

.1178 

.  :C29 

i.ccei 

G2 

-.0454 

.0251 

2.4460 

1 

.1178 

-.3029 

.5556 

T  by  G 

2.2935 

1 

.1303 

T  by  Gl 

-.D:€8 

.0345 

2.2674 

1 

.1321 

-. 3223 

.5532 

T  by  G2 

.05C5 

.3336 

2.2674 

1 

.1321 

.  i^v^3 

I.C'IS 

Constant 

-.7641 

.3106 

5198.544 

1 

.3000 

T 

-.3615 

.3123 

25.4778 

1 

.3000 

-.3213 

.5400 

K 

11.9475 

1 

.3005 

Ml 

.0636 

.0164 

11.9807 

1 

.0005 

.3139 

1.3657 

K2 

-.0211 

.0061 

11.9806 

1 

.0005 

-.0139 

.5752 

r  by  H 

.1186 

1 

.7306 

T  by  K1 

.0373 

.0212 

.1176 

1 

.7317 

.  3000 

1.3273 

r  by  K2 

-.0024 

.0070 

.1176 

1 

.7317 

.  3000 

.9576 

Constant 

-.7685 

.0106 

5216.803 

1 

.3000 

-.0551 

.0123 

15.9206 

1 

.3000 

-.0166 

.5464 

I 

272.4254 

1 

.3000 

LI 

-.0363 

.3356 

271.9516 

1 

.3000 

-.0722 

.9362 

L2 

.  3037 

.0164 

271.9515 

1 

.3000 

.0722 

1.3546 

T  by  1 

7.0854 

.3078 

T  by  H 

.0175 

.0066 

7.0955 

* 

.0077 

.0055 

1.0176 

T  by  L2 

-.0551 

.0207 

7.0955 

m 

.0077 

-.0055 

.9464 
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Table  D-1 1.  Your  Curreut  Morale  Level  Equatious  (with  time) 
(page  1  of  2  pages) 


V*ri4ble 

B 

S.E. 

Kald 

df 

Sig 

E.XF<i)’ 

Cansttr.t 

.5417 

.2112 

2329.719 

1 

.  2000 

T 

-.052€ 

.2130 

16.3964 

1 

.2001 

-.3172 

.9466 

R 

1872.632 

5 

.3000 

51 

-.5112 

.0128 

1606.985 

.  OCOO 

-.1915 

.5996 

R2 

.OecC 

.0175 

14.2873 

.3002 

.0159 

1.0c 62 

53 

.71=5 

.0343 

434.7350 

1 

.  2C00 

« 0—^* 

2.0461 

54 

.4733 

.0755 

35.3149 

1 

.2200 

.0277 

1.6252 

5i 

.7335 

.0399 

336.0192 

.3200 

.0330 

2.0333 

5€ 

.7033 

.0506 

193.329C 

.3200 

.  0627 

2.0225 

T  by  S 

6.6054 

5 

.1256 

T  by  51 

.020C 

.0148 

1.8216 

1 

.1771 

.0020 

1.0222 

T  by  52 

-.esse 

.0225 

7.3945 

1 

.0266 

-.o::5 

.943= 

T  by  53 

.0622 

.0396 

2.4563 

1 

.1171 

.0031 

1.0642 

T  by  54 

-.0024 

.0879 

.0007 

1 

.9796 

.0032 

.9977 

?  by  55 

-.COle 

.0462 

.0011 

1 

.9730 

.0003 

.9994 

7  by  55 

.O'*  €4 

.0585 

.01.9 

1 

.9133 

.ococ 

I.C064 

Canstxnt 

.5252 

.0113 

2273.605 

1 

.0003 

T 

-.:44i 

.0123 

11.6669 

1 

.0006 

-.2142 

.9!€? 

A 

1C70.7852 

3 

.  0002 

A1 

-.4207 

.2137 

650.2064 

1 

.0002 

-.1319 

.€659 

A2 

.32&3 

.3l“3 

.2664 

1 

.5526 

.COCO 

1.3293 

A3 

.3756 

.2206 

336.5191 

1 

.  CCOD 

.2826 

1.46C2 

A4 

.6530 

.C3“7 

299.7453 

1 

.  OCOO 

.2762 

l.»21i 

T  by  A 

.7280 

3 

.5666 

T  by  A1 

.0267 

.3160 

.2962 

.5950 

.3300 

1.0388 

t  by  a: 

-.0167 

.3201 

.6515 

.4056 

.0300 

.  9935 

T  by  A3 

.0341 

.3241 

.0284 

.8862 

.oocc 

1.0341 

T  by  A4 

.0047 

.0435 

.Oil? 

* 

.9139 

.03CC 

1.0047 

Cens'ant 

.5132 

.0128 

2220.758 

• 

.3300 

• 

-.0461 

.0126 

13.446C 

.  0302 

-.0153 

.  954? 

£ 

127.6941 

4 

.032C 

e: 

-.C896 

.0096 

133.7992 

.0330 

-.0463 

.5143 

E2 

.1505 

.0222 

5e.C069 

i 

.03:c 

.C333 

X.1629 

E3 

.  1774 

.0364 

23.7006 

1 

.0030 

.0211 

1.1941 

E4 

.3153 

.0743 

17.9919 

1 

.cooc 

.0161 

1.37.33 

E5 

-.189: 

.C85C 

4.9499 

1 

.0261 

-.0073 

.  6277 

T  by  E 

3.eC23 

H 

.C662 

T  by  e: 

.  2206 

.CC99 

.2C51 

1 

.5557 

.OCOO 

*.2C06 

T  by  az 

.2191 

.  2234 

.6667 

1 

.4142 

.0000 

1.31-3 

T  by  E3 

.1117: 

.  3409 

.1746 

1 

.6  '61 

.3200 

1.017* 

r  by  E4 

-.2432 

.:84€ 

8.2328 

1 

.2041 

-.3113 

.7941 

t  py  E5 

-.0338 

.2980 

.1185 

.7304 

.0300 

.  9ct  6 
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Table  Your  Current  Morale  Levd  Equations  (with  time) 
(pafe2of2  pages) 


Variable 

B 

S.E. 

Uald 

df 

Sig 

P 

£xp  ;b7 

Constant 

.5051 

.0109 

2215.652 

1 

.0030 

T 

-.0469 

.0126 

13.9281 

1 

.0032 

-.0156 

.5542 

S 

150.3850 

1 

.OOOC 

SI 

.  J4e6 

.0038 

IS.. 9930 

1 

.0033 

.0555 

1.0477 

S2 

-.355*5 

.0292 

151.9930 

1 

.0030 

-.3555 

.657? 

T  bv  S 

.3625 

1 

.6026 

T  bv  SI 

.3011 

.3044 

.0609 

1 

.8053 

.3300 

A  •  a/  w  •  . 

I  by  G2 

-.3094 

.3340 

.3609 

1 

.8053 

.OOCO 

.  9516 

Ccnstant 

.5145 

.0109 

2234.042 

1 

.0003 

T 

-.0455 

.0127 

13.1516 

1 

.0003 

-.3151 

.9552 

K 

523.2656 

1 

.0000 

K1 

-.3111 

.3136 

523.4340 

1 

.3300 

-.1334 

.7326 

^:2 

.1370 

.3386 

523.4341 

• 

a 

.  0300 

.1334 

1.2176 

T  by  K 

.  -3014 

• 

.9702 

T  by  Kl 

- . 0006 

.3156 

.031? 

• 

.9672 

.0330 

.9954 

T  by  K2 

.0004 

.0100 

.  0017 

1 

.9672 

.0030 

1.C3C4 

Constant 

.5073 

.0106 

2206.913 

1 

.3330 

m 

-.0312 

.0126 

16.6661 

1 

.3030 

-.0173 

.9533 

i 

12.0727 

* 

.0305 

Ll 

.0205 

.0355 

12.2635 

a 

.  0005 

.0145 

i.02  37 

u 

-.0733 

.0230 

12.2635 

a 

* 

.0035 

-.0145 

.9323 

T  by  1 

.045C 

1 

.6320 

T  by  U 

-.0014 

.0066 

.047C 

1 

.6235 

.0003 

.5936 

T  by  12 

.0049 

.0225 

.0473 

1 

.6235 

.  COOD 

I.C049 
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Table  D*12.  RccreatkM  Progracns  Equatioiis  (with  time) 


(page  1  oTl  pages) 

VAzi«bl« 

B 

S.E. 

W&ld 

d£ 

Si? 

Ext  :e; 

Constant 

1.2~0l 

.0102 

15555.46 

1 

.000: 

X 

.C356 

.0119 

9.5609 

1 

.002  = 

.3111 

1.2373 

R 

444.3-765 

C 

.000: 

R1 

-.1S“5 

.0116 

290.4118 

1 

.000= 

-  .  =‘68  5 

.  8208 

Iw 

.=164 

.2155 

1.1100 

1 

.2921 

.3=00 

1.2165 

R3 

.02&5 

.0290 

:.C341 

1 

.3092 

.2200 

1.3299 

R4 

.ISC'? 

.0661 

7.3368 

1 

.CC51 

.::5e 

1.2101 

R5 

.5375 

.2366 

193.9960 

1 

.0000 

.0559 

1.7117 

Rfe 

.4366 

.0495 

56.7174 

1 

.CCOO 

.0393 

1.626“ 

T  by  R 

4.9345 

5 

.4236 

X  by  R1 

.0152 

.0224 

1.2933 

.2573 

•  COCC 

1.0154 

?  by  32 

-.0317 

.0191 

3.0643 

.0900 

-.004; 

.9693 

X  by  R3 

-.01?: 

.0336 

.2561 

2 

.6128 

.003: 

.9632 

X  by  3< 

-.0459 

.0756 

.3311 

.5650 

.003: 

.9552 

T  by  R5 

.0525 

.0448 

1.3905 

.2383 

.cod: 

1.C.'43 

I  by  R6 

.0255 

.0575 

.2024 

1 

.6526 

.cco; 

1 .  C  2  62 

Constant 

1.2597 

.0101 

156:6.92 

1 

.0030 

T 

.  w40? 

.0117 

12.0600 

1 

.0005 

.2128 

i.:4:5 

A 

160.6449 

3 

.000= 

A1 

-.1569 

.C12c 

158.9670 

1 

.coo: 

-.2505 

.952: 

A2 

.1126 

.=160 

49.5967 

1 

.=003 

.=276 

1.1152 

A3 

.3736 

,0167 

15.6462 

.XCCl 

.0149 

l.OXoC 

At 

.12C7 

.C332 

13.1702 

1 

.0003 

.3135 

1.1.732 

X  by  A 

11.3535 

3 

.=100 

X  by  A1 

-.0157 

.0147 

1.63C2 

•» 

* 

.022C- 

.9-15 

X  by  A2 

.0512 

.3165 

7.39C1 

1 

.0=66 

.  *0394 

1.C515 

T  by  A3 

.07.25 

.0217 

.0182 

7 

A 

•  9^2“ 

.032  = 

1.C025 

X  by  At 

-.0523 

.3365 

5.7375 

- 

.0166 

-.0076 

.9119 

Constant 

1.2547 

.0130 

11587.93 

1 

.0330 

T 

.0377 

.0117 

10.4194 

1 

.0312 

.01^7 

:.C36, 

E 

22.1934 

4 

.00=2 

e: 

.  0334 

.0077 

19.5944 

1 

.0002 

.2164 

1 . 3.J39 

E2 

-.C403 

.0192 

4.6973 

1 

a 

.0266 

-.=C6a 

.9€C6 

E3 

-.1112 

.0337 

10.5534 

1 

.cfi: 

-.0120 

.9-46 

bt 

-.:643 

.  0655 

1.6566 

1 

.195  3 

•  OCCO 

.9191 

PC 

-.=262 

.:6i3 

.1191 

1 

.7303 

.00=: 

.972- 

X  »y  E 

36.5737 

4 

.2000 

T  by  ZX 

.3424 

.CC50 

22.375? 

.  :cco 

.3182 

l.o:33 

X  by  E2 

-.12:0 

.Z2XZ 

32.0399 

.  3.'C0 

-.0221 

.6-69 

X  bv  33 

-.0256 

.7376 

.5796 

* 

.4464 

.oj:c 

.«7:c 

T  by  E4 

.14-6 

.3756 

3.4424 

.3636 

.0049 

i.ibi: 

T  by  Eb 

.0624 

.  0?c9 

.4148 

.5195 

.coo; 

1.C644 

D<36 
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Table  I>*12,  Recreatioa  Prefraau  Eqaalioiis  (with  time) 

(p«te  2  of  2  pafB) 


Variable 

a 

S.E. 

Vald 

df 

sig 

R 

Exp  :B: 

Constant 

1.2552 

.0100 

1»€20.37 

.0030 

T 

.C391 

.011? 

1C. 657? 

a 

m 

.0311 

.0119 

1.0389 

.4691 

.4939 

31 

-.0026 

.0035 

.4661 

• 

.4946 

.oa:: 

.9974 

.C133 

.0266 

.4661 

* 

.4946 

.033: 

1.0195 

T  by  3 

2.4592 

* 

.1166 

T  by  31 

.C06? 

.0044 

2.4933 

1 

.1151 

.0029 

1.006= 

T  by  32 

.0311 

2.4S33 

- 

.1151 

-.0023 

.9521 

Constant 

:.25S7 

.0101 

156:3.10 

.0330 

T 

.0391 

.0117 

11.169: 

• 

.03:e 

.0122 

1.03.a? 

M 

139.0513 

* 

.0310 

Ml 

-.247* 

.0125 

13.9.0691 

.0330 

-.0473 

.662  = 

M2 

.CS>41 

.C03C 

139.0C9C 

I 

.0330 

.0473 

1.0937 

T  by  M 

.:oo€ 

1 

.7511 

T  by  m: 

.CC4£ 

.0145 

.1011 

9 

* 

.75:5 

.003: 

1.0046 

T  by  X2 

-.CC29 

.0093 

.1311 

1 

.75:5 

.COJC 

.9971 

Constant 

:.2«'*7 

.0101 

15623.18 

* 

.0320 

a 

.C279 

.0.18 

5.6465 

• 

.0175 

.007? 

1.C293 

199.6736 

a 

.0023 

.r~29 

.0053 

199.9922 

a 

A 

.003*. 

.3553 

:.:755 

-.2471 

.0179 

159.6922 

2 

.00;: 

-.3553 

.76;: 

T  by  L 

11.673i 

1 

.0036 

T  by  Z.I 

-.:205 

.  0063 

11.9559 

1 

.0036 

.?7«7 

I  by  12 

.C6?€ 

.0232 

11.6558 

1 

.0036 

a  «  7 

1 .  r"'’' 
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Table  D-11.  FaaiBy  Progran  Eqaatwas  (whb  tiae) 
(page  I  af  2  pages) 


Variable 

a 

Constant 

.6«2fc 

.03j: 

a 

u 

R2 

-.C^85 

R3 

.C2«3 

R4 

.CffiS 

as 

.3:«>4 

a6 

.4:2€ 

T  by  a 

T  by  R1 

.  2465 

T  by  R2 

-.C443 

T  by  R3 

.:zzc 

T  bv  R4 

-.:269 

7  by  Kf 

.•32C6 

C  ey  R6 

-.3443 

Constant 

.4966 

.0330 

A 

Ai 

-.oass 

/V 

.o::3 

A3 

.0315 

A4 

.;6I5 

r  by  A 

T  bv  A1 

.0016 

T  by  A2 

.01 13 

T  by  A3 

.0013 

T  by  A4 

-.C4:i 

Constant 

.0635 

T 

.:332 

C 

£1 

-.:c5: 

tz 

.:«C6 

rj 

-.3344 

.  3269 

T  S 

-. iCi. 

•  S »  • 

T  fcy  £i 

.0262 

r  by  EC 

-.C41« 

r  by  E3 

- . C-22 

T  by  E4 

-.C232 

T  by  Eo 

.i:?D 

S.E. 

Wald 

.0111 

3964.243 

.0130 

5.365c 

193.5296 

5 

.Ol€2 

52.5426 

1 

.0145 

16.5074 

1 

.0249 

1.1591 

1 

.Q6S3 

2.1637 

1 

.0405 

62.2644 

1 

.C4S5 

62.3429 

1 

10.4623 

.0193 

6.6339 

1 

.C16? 

€.S401‘ 

I 

.C311 

.5r03 

1 

.2769 

.  1226 

1 

.  •:-4“9 

.1654 

* 

i 

.C530 

•  7636 

* 

3863.026 

1 

.:i2? 

6. 5209 

36.3650 

1 

.0195 

21.4333 

* 

.0161 

.4055 

.3170 

.0074 

*1 

.9316 

26. 0662 

• 

1. tozo 

3 

.0217 

.COcl 

A 

.0197 

.3903 

T 

A 

.0133 

.C099 

« 

A 

.0366 

1.2653 

1 

.c::i 

3660.101 

1 

.0113 

6.CC33 

1 

14.6666 

t 

."31 

.3555 

1 

“.1221 

9 

.0372 

.9556 

* 

.5735 

.1543 

.36€9 

16.2381 

• 

7  3c7i 

4 

•  OlCt. 

6.1134 

.3222 

3.5595 

.o;'C' 

2.5£3: 

• 

.C.^^6 

.l-2€ 

l.32-;3 

Si? 

F.x|>  (5* 

.orco 

.  02C-5 
.ooco 

.ecu 

1 .  C  3  ;  5 

.00:0 

-.0326 

.6£93 

.OOlC 

-.0175 

.5129 

.2915 

.coo: 

1-C2?3 

.1335 

.«'«?*2r 

1.1013 

.OOOC 

.Cifc 

1.3763 

.core 

.0625 

.C412 

1.5-07 

.ClOO 

.CC9a 

1.0457 

.C095 

-.010: 

.9566 

.4794 

.OCCO 

1.2222 

.7262 

.  OCCO 

.3  735 

.6669 

.occo 

1.32Cg 

.3622 

.occo 

.»54f 

.  occo 

.01C7 

.occo 

.  0055 

1.0335 

.occo 

-.3202 

.5:9f 

.5222 

.ODOC 

1.0104 

.3313 

.O30C 

i.t::i5 

.DOCC 

.7051 

.0225 

1.1732 

.3425 

.coo; 

l.t  Die 

.  5321 

.  C007 

1.C117 

.5253 

.CO30 

i.Cil? 

.2607 

.CCOJ 

.=53: 

.coor 

.c:32  .:c?> 


cool 

,3*7fc 

.OCCO 

.5-C5 

,  CC7£ 

.o:c4 

1..05:: 

3545 

.DOCC 

.?c62 

6544 

•  J  m 

1.3253 

OCCO 

35^4 

-.0195 

.  651c 

0133 

.03-53 

l.Clct 

0551 

.5551 

■054; 

-.C046 

.-=3  03 

e  1  -- 

»  *ai.  w 

-cco; 

•  *  W  w' 

2457 

.C030 

•  ^  *  i  ^ 

C\.vm-96-15 


TaMc  D*t3.  Family  Prafsram  Equatiou  (whli  tine) 
(ptfe  2  of!  pages) 


Variable 

B 

S.E. 

Wald 

d£ 

Siq 

£xp;3} 

Constant 

.6694 

.0111 

36C9.593 

q 

.0033 

T 

.C3ia 

.0129 

5.9045 

2 

.0151 

-3091 

1.0313 

ea 

17.P693 

t 

.0033 

31 

C13'* 

.  C933 

1€.?5‘5€ 

1 

.0000 

.9644 

32 

.  1361 

.0332 

16.7956 

1 

.C0D3 

a  «  »  *  « 

1.1457 

T  by  5 

3.9096 

1 

.C49C 

T  by  31 

.cce* 

.0044 

3.8913 

1 

.0485 

.3063 

l.:C69 

T  by  S2 

.0334 

3.5913 

1 

.0485 

-.3063 

.5270 

Constant 

.696? 

.3111 

3672.366 

1 

.  0003 

T 

.:330 

.0129 

6.5272 

1 

.Ci0€ 

.3:98 

1.3335 

K 

5.9615 

1 

.0155 

h: 

-.:552 

.  022  S 

5.8264 

1 

.0158 

-.3390 

..5463 

>:2 

.3129 

.3053 

5.8263 

1 

.315a 

.  3390 

1.3129 

T  b  %*  X 

11.3694 

1 

.3009 

T  by  m: 

- . 3665 

.2266 

.1.3330 

1 

.3009 

-.3136 

.9153 

T  b  y  X2 

.3206 

.0062 

11.3330 

1 

.:cc9 

.3136 

i.:2:e 

Constant 

.6679 

eCIlI 

3665.327 

1 

.  3000 

« 

.029? 

.3129 

5.3477 

1 

.3207 

.o;64 

1.03:3 

L 

5.9966 

I 

.3153 

11 

.3146 

5.9321 

X 

.3144 

a  0*?2 

1.015C 

U 

-.3-;S4 

.3202 

5. »9i: 

* 

.3144 

-.0352 

.9515 

T  cy  L 

lO.l  16 

T  by  Ll 

- . 3222 

.0369 

10.4  46 

I 

•  «a  w  * 

-.0133 

.979.- 

.  3739 

.3229 

1C. 40^6 

* 

.0133 

1.0767 

D-39 
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Table  D.t4.  Bask  Pay  Equations  (with  time) 
(page  1  of  2  pages) 


Varisbl* 

3 

S.E. 

I'ald 

df 

-.5C07 

.2087 

3308.864 

1 

T 

-.1217 

.  2101 

143. 962'’ 

1 

3110.3167 

5 

ivi 

..l€C3 

.ClOl 

252.3365 

1 

-.2565 

.2135 

452.3435 

R3 

-.lie- 

.2243 

23.9353 

7 

54 

.2963 

.  3524 

31,9476 

* 

55 

1.1372 

.3263 

1759. 2C5 

1 

5€ 

1.1732 

.3365 

1230.72? 

i 

I  =y  5 

T  ry  51 

.0343 

.Oll'J 

35.1336 

6.5361 

5 

T  by  52 

-.0813 

.0158 

26.6136 

« 

r  by  R3 

-.023? 

.0292 

.5364 

1 

?  by  R4 

.0902 

.0612 

2.1“34 

1 

7  by  R6 

.1045 

.032? 

12.1541 

1 

T  by  Re 

.Cl  82 

.0425 

.1837 

1 

Conatar.r 

-.4?13 

.0035 

3365. 3~3 

* 

T 

-.1112 

.0095 

126.8074 

1 

A 

449.4592 

3 

A. 

-.1300 

.C109 

143.2663 

1 

A2 

-.:333 

.0132 

6.3153 

1 

* 

A1 

.35€3 

.2153 

13.6426 

1 

A4 

.5114 

.  2262 

361.3563 

1 

t  sy  A 

7  by  A1 

.0115 

.2127 

1.4650 

.3204 

3 

T  by  A2 

.3:20 

.2154 

.3175 

Z  by  A3 

..osrc 

.  0178 

1.2531 

2 

T  by  ni 

-.0:33 

.•J3C5 

.3115 

I 

Ccsszant 

- .4^ie 

.cces 

3J72.5ir 

-..-€C 

•  v^5r 

126. r:*: 

1 

r 

215. ‘iSl 

4 

e: 

.0855 

.  0::£- 

162.5.  ' 

1 

r.2 

-.2243 

.0137 

234.8-  1 

1 

£3 

.022? 

.02?: 

1 

F.4 

.C03t 

.C564 

.■.X41 

1 

E5 

*  "7  n 

.C-?3 

1.20:3 

1 

7  by  F. 

?  by  F.l 

.2l"t 

22-73b3 

.  *»  “  f  e  B 

4 

1 

7  »  y  5:2 

- . 3^  Ce 

.  :if3 

1C. 9550 

5 

7  i>y  i? 

.  3435 

.  Oble 

1.9:24 

7  by  E4 

...lie 

.3656 

6.3245 

- 

.  cy  r.:. 

.1235 

.3831 

2.5761 

S-9 

R 

Exp  •R) 

.C003 

.COO  3 
.2000 

.9654 

.2000 

-.0555 

3515 

.2000 

-.0763 

.7415 

.  3000 

-.0166 

.6361 

.  CCOO 

.0154 

1 .3445 

.7200 

.1463 

2.2778 

.2200 

.0200 

.1135 

3.2227 

.0235 

.cos: 

1.0349 

.0220 

-.0175 

.5219 

.4635 

.0032 

.5-55 

.i4:-7 

.COIE 

i.trf44 

.0014 

.ClOl 

1.1106 

.6632 

.0032 

;.C184 

.coo: 

.coo: 

.200: 

-.2355 

.9‘‘-4? 

.CCOO 

-.0420 

.8761 

.2123 

-.02‘’3 

..96*' 3 

.CC02 

.0121 

1.3575 

•  OCOO 
.6857 

.3685 

1.6676 

.3651 

.  3320 

i.oi;6 

.3547 

.  33:c 

1.0027 

.2632 

.0332 

.5632 

.9146 

.0031 

.5067 

.332C 

.9  02c 

.0D2C 

.6534 

.0332 

.2445 

..1652 

.C002 

-.25  04 

7587 

.4332 

.2C03 

'  -  ; 

.5439 

.:cc3 

1.3:36 

.2-33 

.coo; 

..72C<> 

..9255 

2C05 

.  >1:2 

1.3273 

7C>,‘9 

-.7i:6 

.5412 

1751 

•  J  V 

1 .  ‘.*4  4  8 

3i:5 

-.0374 

.6475 

1165 

.0  327 

.67i.c; 

D-40 
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Table  1^14.  Basic  fay  EquatioK  (with  time) 
(pafclofZpafCS) 


VAri*ble 

B 

s.c. 

K«ld 

df 

Si9 

B 

Exp<Bl 

Cc::stant 

-.4S?6 

.3264 

3360.933 

1 

.ccoo 

T  .  . 

-.1125 

.3956 

131.S374 

1 

.scoo 

-.34C3 

.1932 

6 

112.11C7 

1 

.CC03 

61 

-.0327 

.3931 

111.7276 

% 

4b 

.ccoo 

-.9371 

.■»€75 

62 

.234C 

.3221 

111.7276 

1 

* 

.CC03 

.937: 

..2636 

T  by  6 

1.4344 

* 

.2319 

T  by  61 

.0043 

.0336 

1.4338 

1 

.2316 

.  9900 

1..7943 

T  by  62 

-.0305 

.0258 

1.43C8 

- 

.2316 

•  W 

.9£5€ 

Ccnstant 

-.4993 

.0084 

3361.533 

.  aceo 

A 

-.1111 

.0356 

127.6993 

.9CC0 

-.3357 

.5946 

X 

2.7356 

1 

.icco 

Ml 

-.c:7€ 

.01C7 

2.7121 

1 

.9996 

- . 0020 

.9326 

M2 

.0112 

.0366 

2.7121 

I 

.5596 

.  9:3C 

1.9U2 

T  by  M 

5.7368 

1 

.3166 

T  by  X- 

.0297 

.0124 

5.7493 

« 

.9165 

.  9965 

1.93C2 

T  by  X2 

-.0139 

.0375 

5.7493 

* 

.9165 

-.0066 

.98J3 

Constant 

-.4997 

.0384 

3363.393 

I 

.39C0 

T 

-.1031 

.0059 

12C.2344 

« 

* 

.39CC 

-.0385 

.6  976 

1 

43. €745 

.3:cc 

•  « 

.C304 

.0346 

44.3?>35 

X 

.53CC 

-.023C 

.9771 

22 

.1043 

.0157 

44.3939 

1 

.09CC 

.0239 

1.139; 

T  by  1 

3.2678 

1 

.97:7 

T  by  LI 

.CC9< 

.0352 

3.3561 

* 

.067C 

.CJ41 

1.C995 

T  by  L2 

-.:324 

.0177 

3.3561 

.067C 

-.C041 

.5651 

D-4I 
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Table  D-15.  \’HA  COLA  Eqaations  (wHb  tine) 
(page  t  of  2  pages) 


varx£ble 

B 

S.E. 

WMld 

df 

Sig 

P 

Exp  1 B 1 

Censt«nt 

-.3273 

.0112 

2232.225 

.0200 

T 

.0351 

.0150 

32.1236 

• 

.0200 

.0245 

1.0935 

s 

336. 9133 

5 

.‘0:co 

SI 

.0215 

.0148 

3.0025 

.  05-32 

.0045 

1.C26C 

s: 

-.1755 

•oiec 

123.0595 

1 

.occo 

-.0435 

.6352 

S3 

-.1849 

.0323 

37.0942 

1 

.02CO 

-.0264 

.6313 

St 

.CS53 

.0662 

1.6733 

.1956 

.  0  0  V  V 

1.0391 

S5 

.4673 

.033: 

2o;.97i: 

.0220 

.  0632 

1.5955 

So 

.4215 

.0424 

.94.2744 

.0320 

.0425 

1.5097 

?  by  S 

7.2312 

.2037 

T  by  S. 

-.C052 

.0155 

.0677 

1 

A 

.7946 

.coo: 

.99;3 

T  by  R2 

•  **  *  *  0 

.C21c 

.6271 

1 

.4321 

.coo: 

.9631 

T  by  R3 

.1025 

.0403 

6.4517 

9 

A 

.0111 

.2094 

1.1079 

T  by  R4 

-.Cf09 

.0833 

.6360 

1 

.4251 

.:co3 

.5316 

T  by  R5 

-.c::54 

.244.3 

.2443 

1 

.6324 

.1000 

.9607 

T  by  R6 

-.;4:5 

.2572 

.5245 

1 

.4685 

.2200 

.?!?4 

Ccr.st*r.t _ 

-.3?:4 

.2111 

2213.546 

* 

.2000 

T  - 

.3347 

.2149 

31. 4298 

* 

.  2000 

.::42 

..OS-3 

A 

35.3561 

3 

.2200 

Ai 

.0576 

.2158 

13.2015 

.;2!>3 

..714‘i 

:.0552 

A2 

-.011** 

.2167 

.4520 

.463? 

.d::o 

.99S4 

A3 

-.0958 

.0169 

25.7222 

A 

.:zco 

-.■'.Cl  7 

.9096 

.0971 

.  0326 

6.7433 

.0:31 

.01X6 

1.1022- 

T  by  A 

5.6't74 

3 

.1324 

r  by  Al 

.0011 

.0213 

.0028 

.957#. 

.  V  -  V  ’ 

l.COll 

r  b  y  A2 

-.0374 

.0224 

2.7775 

.'??56 

-.2039 

.5633 

T  by  A3 

.C05C 

.0255 

.1237 

1 

.7252 

.coo: 

i.co.9: 

T  by  A4 

.C€3: 

.0442 

3.9612 

I 

.0466 

.2263 

1.2920 

Csnstir.' 

- .5228 

.0111 

. *  * 6 

1 

.2072 

T 

•  lela 

.0.45 

29.60-)2 

1 

.coo: 

.2:35 

:.;fi47 

f 

•• 

35.6045 

% 

.ci'o: 

El 

.  2357 

.  C085 

.  ■ .  4 1  ‘ 

1 

.cco: 

.0175 

..1363 

Z2 

-.;667 

.2202 

19.3620 

1 

.2(0; 

-.0181 

.?1€5 

r.i 

-  .  0916 

.;;io 

3.9559 

♦ 

i 

.2467 

-.o:€2 

.9216 

ti 

.lt43 

.:7is 

13.6766 

* 

.CCC2 

.0155 

1.3026 

-.1326 

.  2517 

2.25«il 

.1474 

-.0014 

.S75e 

rby  = 

4.526C 

4 

.0395 

T  by  E: 

.00-C 

.2116 

.  555'’ 

1 

.436- 

.cooc 

1.0-752 

T  by  e: 

-.0453 

.  027“ 

2.673C 

*  --I  • 

-.2037 

.9:.3: 

T  by  E3 

.04  7? 

.0550 

.7517 

.3859 

.coo: 

1.2495 

T  by  E4 

.1055 

.C941 

i.3:«47 

.2445 

•  CCOO 

i.  1  .,^3 

T  bv  E5 

-  .■,■63; 

.1211 

.2979 

A 

.5916 

•  CCO'. 

.53“! 

D-t: 


C.\A.MR.96-15 


TaMe  D-IS.  VBA  COLA  £q«ta(ioiis  (wtUi  time) 
(page  2  of  2  pages) 


variacl* 

3 

S.S. 

VaH 

df 

Sig 

K 

Exp  :b: 

Censtanr 

-.5220 

.cm 

2216.369 

1 

.0007 

« 

.0821 

.E143 

30.2312 

1 

.0C03 

.0237 

1.CI53 

C 

37.1603 

1 

.0003 

G1 

-.0250 

.CC41 

37.6605 

1 

.0000 

-.0267 

.5753 

G2 

.1616 

.0296 

37.6605 

1 

.0000 

.  0267 

1.1991 

r  by  G 

.7575 

1 

.3841 

r  by  G1 

.0C47 

.CC54 

.7568 

1 

.3643 

.0000 

l.:C47 

7  by  G2 

-.3342 

.0393 

.7568 

1 

.3843 

.0000 

.9664 

CenstARt 

-.5239 

.oi:i 

2222.966 

1 

.ocoo 

• 

.0321 

.0150 

30.1284 

1 

.ocoo 

1.0856 

K 

160.1259 

1 

.ocoo 

Kl 

.2012 

.•3159 

159.5597 

1 

.CCOD 

.356: 

..2229 

K2 

-.0979 

.00‘»7 

159.5557 

1 

.ocoo 

-.0561 

.9:68 

7  by  K 

.0117 

1 

.9139 

7  by  Kl 

-.0023 

•  221.3 

.0117 

1 

.5140 

.0000 

.9577 

7  by  K2 

.0011 

.31C4 

.3117 

1 

.514  3 

•  OOCO 

•  •  r 

*  *  vT  w  *  » 

CoRst^nt 

-.5243 

.on; 

2223. 573 

1 

.  0000 

T 

.0726 

.0150 

23.4417 

.ocoo 

.3207 

1.0755 

1 

233.5166 

.ocoo 

LI 

-.0978 

.3064 

23:. 6:25 

.ocoo 

-.3677 

.9*88 

U 

.2963 

.3188 

231.6524 

1 

.ccoo 

.0677 

1.3315 

7  by  L 

35.7145 

.ocoo 

7  by  LI 

- . 0502 

.0064 

35.2751 

1 

.ooco 

-.0258 

..'►Sll 

7  by  L2 

.14€5 

.  024" 

35.2751 

1 

.ooco 

.0256 

1.1532 

CAA-MR-96-15 


Table  D-tti.  0\’enll  Quality  of  Life  Equations  (with  cost) 
(page  1  or2  pages) 


a 

^ « c« 

Wald 

df 

Sif 

R 

Exp:  3:- 

CsnstiRC 

C 

.3S03 

-.0ol7 

.033? 

.0073 

1313.415 

6C.2231 

> 

.0220 

.0300 

-.0273 

.5402 

R 

-.3"95 

.OlOC 

1945.6014 

1443.721 

< 

1 

.O'OCC 

.0022 

-.1363 

.6642 

R2 

.0.31 

2.1560 

1 

.1334 

.  0016 

1.C196 

R3 

.3661 

.0254 

207.5130 

1 

.0000 

.2514 

..4422 

.3443 

.0563 

36.6653 

1 

.002c 

.2211 

1.4117 

S5 

.7€:i 

.C314 

567.2448 

1 

.0032 

.2666 

2.1427 

R6 

•  7  536 

.:4:3 

275.3233 

1 

.0002 

.2652 

2.2246 

C  by  a 

C  by  R1 

.•3354 

.CC31 

7.2613 

-.2662 

% 

1 

.2153 

.3014 

.0200 

1.0:54 

C  by  R£ 

-.0175 

.3121 

2.2249 

.  1376 

-.0:16 

.9322 

C  by  Its 

-.0376 

.0236 

2.55C4 

* 

.1103 

.5625 

C  by  R4 

,033P 

.•0532 

.4225 

2 

.5156 

.0320 

1.0344 

C  bv  R5 

.0-;32 

.0291 

2.215C 

m 

.1376 

.0216 

1.0441 

C  by  R6 

,0135 

.0253 

.2440 

% 

4 

.6214 

.002: 

1.0191 

Constant 

C 

.3*02 

-.Cb43 

.0336 

.0073 

196C.125 

43.163’2 

i 

\ 

.0-3  20 
.CO’OC 

-.0243 

.5471 

A 

R1 

• . 32*c 

lO’^O.  311.3 
.0103  515.3775 

y 

a 

.0022 

.000: 

-.1062 

.7206 

A2 

.:“45 

.0133 

31.5593 

1 

.cco: 

.2155 

*  . 

A3 

,2461 

.0153 

244.5762 

1 

.  coo: 

.  2556 

..2816 

A4 

,  sC66 

.:Z92 

304.0617 

% 

.2000 

.  26:: 

i.663C 

C  by  A 

C  by  .a: 

-,3i:o 

.1055 

6.4161 

1.2243 

3 

.;932 

.3115 

.  952C 

C  by  Al 

,0293 

,0120 

5.5214 

1 

.2186 

.02^ 

1.0237 

C  bv  A3 

-.OOSl 

.0145 

.1242 

.7246 

.0230 

.  5945 

C  by  A4 

-,03€7 

.0270 

1.6447 

- 

.1744 

.0002 

.564: 

Constant 

C 

.3622 

-.0534 

.0395 

.0372 

1316,019 

47.3223 

2 

1 

.0220 

.0022 

-.224; 

.5460 

E 

E. 

.C066 

55.5401 

17.6196 

4 

.0002 

.0003 

-.2142 

.572c 

£2 

.■;ei6 

.  C156 

27.2151 

1 

.0020 

.2160 

1.0850 

E3 

,  j;'40 

.0255 

.:i8i 

I 

.8530 

.  22c  0 

E4 

.1360 

.0*72 

5. 3243 

.2155 

.  :‘:7c 

:.:475 

E5 

-.3366 

.16$: 

26.5415 

.OC'.O 

-.017? 

.  693t 

c  by  E 

C  by  Ei 

.oi':p 

.0:5$ 

11.5232 

e-r42£ 

4 

.2213 
.  0225 

.C-254 

1.0179 

C  ny  sr 

.<Tr3 

•  01%1 

3.6:25 

.  2573 

-.C-245 

.^~3c 

C  by  E3 

-.C53: 

.0244 

$.6477 

♦ 

.0156 

- .  c  c  “  a 

.'427 

C  ry  i<i 

.  C.66 

.0528 

.C?37 

a 

."533 

.Cr-'D 

i.c.^e' 

C  by  fc5 

-.C":4 

.0653 

.1059 

1 

.  *445 

.cc:o 

•  2*  '  V  - 

CM4 


C.\A.MR-96-l5 


Table  I>>16.  0%'erall  Quality  of  Life  Efoatians  (with  cost) 
(page  2  of  2  pages) 


Variable 

B 

.9.E. 

Maid 

df 

Sig 

R 

Expi.Bi 

Csrstant 

.3€28 

.0395 

1825.744 

1 

.32C0 

C 

-.0565 

.0077 

53.272? 

2 

.a:cc 

-.0256 

.9451 

G 

22.5625 

1 

.32G0 

G1 

-.0152 

.0332 

22.4336 

9 

.3:00 

-.0162 

.9949 

62 

,1033 

.0225 

22.4336 

• 

.3300 

.0162 

1.1144 

C  by  5 

.5376 

.4433 

C  by  Gi 

.  0023 

.003C 

.6151 

* 

.4329 

.03CC 

1.0323 

C  by  G2 

-.0167 

.0213 

.6151 

1 

.4329 

.03C0 

.9934 

Csnstanz 

.3656 

.0395 

193-’.143 

1 

.occo 

C 

-.0535 

.0376 

51.0539 

1 

.9300 

-.0251 

.9460 

K 

431.7717 

1 

.02C0 

Ki 

-.2535 

.0139 

495.4032 

1 

.9000 

-.0795 

.7973 

KZ 

,  i55< 

.0359 

495.4095 

1 

.9300 

.0795 

1.-623 

C  by  >: 

.  3743 

.5434 

C  by  x: 

-.COoC 

.0039 

.  3764 

.5395 

.0030 

.9940 

C  by  X2 

.C039 

.0361 

.3764 

- 

.5335 

.0032 

1.0038 

Constant 

.3631 

.0035 

1813, S€7 

1 

.0D3C 

C 

'.:5to 

.0379 

43.424? 

9 

d. 

•  COCO 

-.C244 

.9474 

L 

12.9294 

7 

* 

.0303 

tl 

-.316? 

.  i'047 

12.3702 

J 

A 

.0003 

-.  Cli? 

.9632 

12 

.:'"3 

.0163 

12.9702 

9 

.0933 

.C119 

:.C592 

C  by  1 

.2149 

1 

.6430 

C  by  11 

.0041 

.2093 

1 

.6475 

.  0003 

.5991 

C  by  12 

.::64 

.C140 

.2093 

1 

.6475 

.  3003 

1.0064 

D-45 
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Table  1>*17.  Governneat  Hoasing  Qualit)  Equations  (with  cost) 

(page  1  of  2  pages) 


V«ri«bl« 

a 

S.£. 

%alc 

df 

Si5 

r 

Exp  .3; 

Constant 

.:0S3 

.010-; 

.2767 

1 

.5935 

C 

-.ases 

.0693 

169.4702 

1 

.003: 

-.0572 

.4072 

R 

28.214? 

5 

.0030 

R1 

.:£'3 

.C151 

14.3773 

1 

.0031 

.215  5 

1.C593 

R2 

.2140 

16.6453 

1 

.  00-3C 

-.2163 

.9444 

R3 

.0261 

.1847 

1 

.6673 

.:co3 

.5663 

R4 

-.1271 

.3611 

4.2309 

1 

.  0374 

-.:c67 

-  9607 

R5 

.2223 

3.1624 

1 

.0744 

.;i-4s 

1.  25 96 

R€ 

.3259 

.0393 

.4240 

1 

.£153 

.::oo 

..::to3 

C  by  R 

14.7968 

5 

.:ii2 

C  by  R. 

.0729 

.1004 

.5260 

1 

.  4673 

.d::oo 

1.3757 

C  bv  Ri 

-.2114 

.2929 

5.1525 

.3223 

-.0:79 

.  s:94 

C  by  R3 

-.2€11 

.rz9 

2.29:0 

.1310 

-.0:23 

•  '7,* 

C  by  R4 

.4398 

.4:31 

1.15C5 

.>ne  - 

.o:::e 

1.5524 

C  by  S5 

.394C 

.2142 

3.3332 

.3659 

.o:£2 

1.4329 

C  by  Sc 

.602? 

.2633 

£.2354 

* 

.0279 

:.62:i 

Constant 

.005€ 

.0104 

.2926 

A 

.  5956 

C 

-.6991 

.06SC 

169.3334 

* 

* 

.03:c 

-,057; 

.4«v;4 

A 

22.6013 

3 

.03:i 

A1 

.053c 

.0169 

12. 1977 

9 

W 

.0214 

.c-::c 

:.c5.si 

A2 

-.0363 

.015:- 

C.C193 

1 

.0142 

-  .00  83 

.5659 

A3 

-.038-; 

.0166 

5.2642 

1 

.0226 

-.cce: 

.  9625 

A4 

.:'39 

.  c3d: 

e.C399 

1 

.o;4r 

.CC83 

*  *■>*# 
^  »  V  • 

C  by  A 

2.0647 

3 

.555: 

C  by  A1 

.:?68 

.1113 

.4754 

1 

.4925 

.:cco 

1 

C  by  At 

.  0C67 

.C994 

.2C43 

1 

.9463 

,:cc3 

1. 3067 

C  by  A3 

-. 1419 

.IC'«7 

1.6722 

1 

.1963 

.;:co 

.367T 

C  by  A4 

.1550 

.1567 

.€263 

.4354 

.32CC 

1.:€76 

Crr.stant 

.o.;fei 

.C104 

.342” 

.  5583 

c 

-.3962 

.2691 

164.5392 

.:2fr 

-.0561 

.4122 

s 

60.3:C5 

4 

.  ::cc 

SI 

-  .  06 r 5 

.•::s4 

69.337- 

.  D2Cr 

-.0361 

.  9324 

r  ? 

.  * 

.0184 

59.4674 

-»•»-  r. 

•  W  V  w  V 

.0334 

1.1527 

£3 

.0967 

.  0350 

7.6536 

1*7  ^ 

.0125 

l.lDle 

T4 

.037? 

.0720 

r  a 

•  W  27^  V 

\ 

.55=9 

.0032 

1 . 0536 

£5 

-.1265 

•  Otoe 

2 • IXw  C 

1 

.1450 

-.0016 

.8612 

C  by  E 

13.0431 

4 

.0111 

C  by  E: 

.1.903 

,  Oi>n9 

2.622? 

1 

.-0;3 

.  CC  33 

1.2=46 

C  bv  £2 

.:;543 

.:r23 

.Cfll 

t 

W 

.  ccoo 

1.  27  =  4 

C  by  E3 

-.F547 

.2337 

5.536; 

1 

.Cl?e 

-.2083 

.5-*43 

C  by  £4 

.26"0 

.4629 

,3327 

1 

.5641 

.2:03 

i.iCt..' 

C  bv  ES 

.5729 

6.752? 

1 

.0094 

- . 2096 

0-46 


C.\A-N{R.%-!5 


Table  I>*17.  Government  Bousinf  Quality  Equations  (whli  cost) 

(pace  2  of  2  pafcs) 


Variable 

B 

S.E. 

Uald 

Ctf 

SiqF 

R 

Sxp)5> 

Ccustant 

.oos? 

.0104 

.2972 

.5856 

C 

-.8920 

.0690 

167.2192 

% 

.occo 

-.0566 

.4396 

6 

29.5113 

1 

.98C0 

SI 

.0201 

.003? 

29.1149 

1 

.COCO 

.0225 

1.0203 

S2 

-.1572 

.0251 

29.1145 

7 

.OCCO 

-.0225 

.8545 

C  by  S 

.0138 

1 

.9065 

C  by  SI 

.0025 

.024? 

.0135 

1 

.9076 

.oacc 

I.C025 

C  by  G2 

-.022; 

.1926 

.0135 

1 

.9:76 

.0'7CC 

.  9775 

Constant 

.0058 

.01C4 

.2913 

7 

A 

.5894 

C 

-.8862 

.063C 

164.8504 

1 

.  c:co 

-.0562 

.4122 

M 

47.1564 

% 

.a 

.o:cG 

Ml 

-.11^8 

.0173 

47.1696 

7 

4k 

.ooco 

-.0296 

.639; 

M2 

.C43€ 

.0064 

<7.1696 

1 

.0300 

.0296 

1.0446 

C  by  M 

.2973 

•» 

* 

.5856 

Z  by  Ml 

.C62? 

.1150 

.2972 

* 

.5357 

.0033 

1.0647 

C  by  m: 

-.023; 

.0422 

.2972 

I 

.5357 

.0033 

.9772 

Constant 

.COSc 

.0104 

.2892 

- 

.590? 

-.6895 

.0690 

166.0537 

.0000 

-.0564 

L 

55.0469 

1 

.oocc 

LI 

-.C460 

.0062 

55.3342 

1 

.0080 

-.0323 

.5530 

L2 

.  1327 

.  0173 

55.3344 

.oo:c 

.  C322 

1.1419 

C  by  L 

2.4029 

1 

.1211 

C  by  LI 

.063; 

.0405 

2.3964 

1 

.1216 

.0023 

1,0654 

C  by  12 

-.1627 

.113; 

2.3965 

1 

.1216 

-.0023 

.6330 

D~»7 


CA.VMR-96.15 


Table  D*18.  Your  Cuirent  Morale  Le%'el  Equations  (with  cost) 
(page  1  of!  pages) 


Variable 

B 

S.E. 

Kald 

dr 

Siq 

R 

Exp  iB) 

Csnstar.t 

.5405 

.0112 

2322.308 

1 

.3000 

-.0722 

.0102 

49.7161 

.  0000 

-.0313 

.93C4 

R 

1513.152 

5 

.ccoo 

RI 

-.5133 

.0127 

1621.452 

1 

.;coo 

-.1323 

.  5935 

R2 

.0€54 

.0175 

15.7764 

3 

.  w  30  . 

.0166 

1.0716 

R3 

.'131 

.0343 

422.6331 

.  DCOO 

.0940 

2.0432 

R4 

.4754 

.0755 

35.6976 

.  3CC0 

.0276 

1.6096 

R: 

.735? 

.0335 

342.2251 

1 

.0300 

.0633 

2.C8cS 

Rf 

.7033 

.05C6 

192.6237 

1 

.0330 

.0627 

2.0216 

C  by  5 

2.6665 

5 

.7511 

C  by  ai 

.OOlC 

.0116 

.0071 

1 

.9327 

.coo; 

i.coi: 

C  ty  R2 

-.0233 

.0161 

2.C834 

1 

.1435 

-.0013 

.577; 

C  by  R3 

.C153 

.0313 

.2533 

1 

.6144 

.  ccoo 

1.C15? 

C  by  R4 

.C402 

.0696 

.3339 

1 

.5634 

.0003 

1.3411 

=  by  R5 

.  C264 

.  0363 

.5274 

1 

.4677 

.CCOO 

1.3267 

C  by  R6 

.0190 

.0465 

.1677 

1 

.6622 

.3000 

1.0152 

CsnaCinr 

.5241 

•  Clio 

2267.412 

1 

.CC03 

m 

w 

-.3€57 

.  :ioo 

42.9260 

1 

.3000 

-.3290 

.9364 

A 

1570.4612 

3 

.•3COO 

Ai 

.5137 

350.SIC5 

.  3000 

-.1320 

.6695 

A2 

.o:?6 

.5173 

.3251 

.5907 

.0333 

1.0396 

A3 

.3732 

.  0206 

338.47C5 

X 

.  33CC 

.0331 

1.4611 

A4 

.  i5C‘3 

.0376 

256.5355 

* 

.0300 

.0730 

1.5.61 

C  by  A 

.7391 

t 

.6642 

C  by  A1 

-.ooe: 

.0126 

.2252 

1 

.63.70 

.0033 

.5543 

C  by  A2 

.009? 

.0156 

.2234 

1 

.  5656 

.0030 

1.C039 

c  by  A3 

.COec 

.0.06 

.123? 

1 

.7245 

•  too: 

1 . 0066 

i:  by  A4 

-.:MS5 

.0345 

.2654 

1 

.59J6 

.GOOD 

.5616 

l^onstanc 

.5085 

.0103 

2211.323 

% 

.0033 

w 

-.0659 

.  0093 

44.6005 

1 

.00  33 

- .  3256 

.9362 

E 

124.7560 

4 

.0003 

El 

-.0584 

.;CF6 

1C6.1476 

j 

.0003 

-.3461 

.9154 

€1 

.1506 

.  2201 

56.1357 

i 

.3003 

.3333 

1.16:6 

E3 

.1656 

.0366 

21.5265 

% 

.  ;cu3 

.3200 

1.1346 

Si 

.31-6 

.:75€ 

l”.o53 j 

.  3CC-3 

.3175 

1 . 3642 

55 

-.1325 

-  :3i3 

4.5364 

.  3320 

-.0072 

.  6375 

C  DV  Z 

1.93C5 

4 

.748  5 

C  by  El 

-.C032 

.OD?** 

.1713 

.  67  5C 

.0333 

.5569 

C  by  SZ 

.<  157 

.0191 

.7519 

.3355 

.00  33 

1.C15S 

C  by  E3 

.0021 

.C333 

.l053 

> 

a 

94  37 

.0003 

l.O-.'vl 

r  by  n 

-.0166 

.067  5 

.0634 

l 

.6355 

.'ice  3 

• 

C  by  E5 

-.0547 

.C639 

1.774: 

1 

.2553 

.  300  3 

D-48 
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Table  1K18.  Yeur  Carrriit  Morale  Level  Equations  (with  cost) 
(page  2  of  2  stages) 


Varisble 

B 

S.E. 

Wald 

df 

Sag 

R 

Exp<6) 

Constant 

.  507? 

.0138 

22C5.115 

.V 

.  COCO 

C 

-.0675 

.0355 

47.4609 

1 

.  3CC0 

-.0335 

.9344 

G 

ISC. 3950 

1 

.0000 

GI 

.04€e 

.0038 

1S1.6024 

.0000 

.0554 

1.0477 

32 

-.35?3 

.0292 

151.6024 

1 

.OCCO 

-.0554 

.6991 

C  ay  S 

.1837 

A 

.6682 

C  cy  61 

.0015 

.0035 

.1909 

I 

.6623 

.0000 

1.0015 

C  by  S2 

-.0119 

.0271 

.1909 

1 

.6623 

.oocc 

.9892 

Constant 

.5132 

.0105 

2226.891 

I 

.0300 

C 

-. 0676 

.009? 

46.4397 

1 

.OOCG 

-.0332 

.934? 

M 

524.2753 

1 

.0000 

m: 

-.3114 

.0136 

524.6273 

t 

.0030 

-.1036 

.7324 

JC 

.1972 

.C0S6 

524.6273 

* 

.0030 

.1036 

1.2193 

C  by  M 

.1626 

1 

.6968 

C  by  HI 

-.ooso 

.0*24 

.1644 

1 

.6951 

.0003 

.9953 

C  by  K2 

.  S032 

.0073 

.1644 

1 

.6951 

.0003 

1.0032 

Constant 

.5051 

.0103 

2193.797 

1 

.  0033 

W 

-.:7io 

.0093 

52.6010 

1 

.0003 

*  »  V 

.930? 

T 

oa 

16.6851 

1 

.0003 

.:r4i 

.0059 

16.7615 

1 

.0003 

.3174 

1.3244 

-.7825 

.3201 

16.7815 

1 

.0003 

-.3174 

.5209 

C  by  Z. 

1.5625 

1 

.21:3 

C  by 

.OC'fiS 

.0052 

1.5431 

1 

.2.42 

.ccoo 

:.C0€5 

C  by  U 

-.3221 

.3178 

1.5431 

1 

.2142 

.ccoo 

.9782 

CA.\-MR-96-I5 


Table  D-19.  Recreatioa  Frograais  Eqaatioas  (with  cost) 
(pate  I  of!  pages) 


Varxabl« 

3 

S.a. 

b’ald 

cf 

Sts 

;x?  b: 

Csnscan.^ 

-.2694 

.C102 

15593.61 

1 

.goo: 

c 

-1.5305 

.4687 

10.5615 

1 

.0011 

- .  nis 

.2C3t 

n 

446.7663 

2 

.0003 

Ri 

-.1352 

.Clio 

266.76“4 

X 

.0033 

-..‘693 

.9194 

R2 

« 01?5 

.2155 

1.5522 

1 

.2123 

.CCOO 

1.2165 

R3 

.03C2 

.  2290 

1. 3865 

1 

.296e 

.CCCO 

1.3307 

S4 

.1913 

*:3c81 

7.9565 

.2049 

.0266 

1.21CC 

35 

.5353 

.2365 

193.5931 

.0003 

.3556 

l.7;7s 

Rc 

.4553 

.0454 

36.6513 

1 

.  2000 

.03?  3 

1.6246 

C  fcy  R 

.9720 

5 

.9646 

C  ty  R1 

.0“31 

.55c" 

.0157 

.9964 

.0320 

:.c-'i2 

C  by  R2 

-.CZ13 

.7468 

.0391 

.03::- 

.6312 

C  ty  R3 

.5151 

1.3774 

.1395 

1 

.7;e5 

.uOCC 

1.673? 

C  by  R4 

^  ^  ,A  2 

3.2017 

.4336 

1 

.5376 

.co:: 

6.3343 

C  ty  R5 

-1 

1.6423 

.443? 

1 

.5053 

•  c  0  3  r 

.2631 

C  by  R6 

-.2502 

2.3o90 

.0112 

1 

.9156 

•co:; 

.7-^i-; 

CsnstiRC 

1.2565 

.0101 

15646.33 

1 

.0030 

-1.C154 

.4843 

11.137a 

1 

.0009 

.  :S63 

A 

lS7.rl69 

3 

.cooc 

A1 

.1574 

*  w  C 

156.5354 

1 

.0003 

-.:5C2 

.  9-‘'.44 

A2 

.l?f6 

.1159 

47.3571 

1 

.ccoo 

.32-2 

1.115? 

A3 

.0753 

.C166 

15.7464 

1 

.2CG1 

.3150 

1.07t7 

A<: 

.1241 

.3332 

I3.?c20 

* 

.0CC2 

.  014C 

1.1322 

C  ry  A 

4.9225 

3 

.1653 

C  by  Ai. 

.3755 

.eC43 

.3961 

1 

.  5344 

.33CC 

1.4557 

C  ty  A2 

-1.3071 

.7256 

2.693C 

1 

.3995 

-.0336 

.2706 

C  fcy  A3 

.009S 

.6075 

.00:1 

.6913 

.0330 

1.0095 

C  ty  A-; 

2.6565 

1.57:1 

2.6633 

k 

.5926 

.0339 

14.2521 

Constant 

1.2543 

.C12C 

: 5641. 37 

1 

.O03C 

- 

-1.5400 

.482* 

..C.lSea 

1 

.0014 

•  • 

E 

20.5153 

• 

.C004 

£1 

.0313 

.CC77 

-€.4452 

1 

.C031 

.3153 

i .  J31? 

-  •  C25  i. 

.0162 

3.7255 

1 

.0536 

-.3C53 

.?655 

£3 

-.1112 

.::'34 

11.07-0 

1 

.0009 

-.3122 

.3647 

F-; 

-.3912 

.  5C57 

1.5274 

i 

.2165 

.3:00 

.^220 

~~ 

•  •  S  A 

.3917 

.i:?5 

A 

.726? 

.3:c: 

.  9722 

C  zy  £. 

1'’.2347 

1 

.3-17 

C  fcy  El 

-.9395 

.3741 

5.9355 

.3151 

-.078" 

.402‘' 

C  fcy  £2 

2.6.72 

.579c 

1C. 272c 

.3314 

.Ollc 

i€.-258 

Z  fcy  E3 

.52  32 

1.C735 

.30'.^ 

• 

.5751 

.C-33C 

2.5a3J 

C  fcy  F:4 

-3.5633 

J.233C 

€.6599 

.3332 

-.0093 

.2032 

C  bv  E« 

.. tiZC 

3.5131 

.1699 

* 

.6333 

.cc.-'- 

5.:i57 

D-50 


CA.VKfR-96.15 


Table  D-19.  RecreatioB  Frognuns  Eqtutions  (with  cost) 
(page  2  of  2  pages) 


Variable 

B 

5.E. 

Kald 

df 

Slg 

R 

ExpiB) 

Constant 

1.2543 

.0100 

15657.61 

1 

.0000 

C 

-1.5685 

.4620 

10.5699 

1 

•  cell 

-.0116 

.2084 

G 

.5429 

1 

.4612 

61 

-.0026 

.0038 

.5579 

1 

.4551 

.0000 

.9572 

62 

.0200 

.0268 

.5579 

1 

.4551 

.occo 

1.0202 

C  by  6 

.2506 

1 

.6167 

C  fay  61 

-.0390 

.1778 

.2504 

1 

.6168 

.0020 

.9149 

C  by  62 

.6331 

1.2652 

.2504 

1 

.6166 

.0300 

1.6634 

Constant 

1.2579 

.Old 

15653.20 

1 

.0000 

c 

-1.572? 

.4833 

10.5667 

1 

.0011 

-.0118 

.2375 

M 

137.9215 

1 

.0000 

Ml 

-.1466 

.0125 

138.3362 

1 

.8000 

-.047: 

.6635 

M2 

.093? 

.0060 

136.3362 

1 

.8000 

.0471 

1.0983 

C  fay  M 

.9594 

1 

.3273 

C  by  Ml 

-.59?S 

.  60C2 

.9594 

1 

.3273 

.0300 

.5555 

C  fay  M2 

.3754 

.3632 

.9594 

I 

.3273 

.0300 

1.4555 

Constant 

1.2553 

.0101 

15653.17 

• 

.0000 

w 

-1.4522 

.4647 

6.9776 

.0027 

-.0107 

.2341 

I 

206. 9172 

« 

X 

.0000 

LI 

.0746 

.0052 

203.8011 

1 

.0000 

.0173 

1.0777 

12 

-.2539 

.0178 

203.8010 

1 

.occo 

-.0575 

.7756 

C  by  L 

7.4784 

1 

.0062 

C  fay  LI 

.6730 

.2461 

7.4801 

1 

.0062 

.0094 

1.9631 

C  by  L2 

-2. 2349 

.8354 

7.4801 

I 

.0062 

-.0094 

.1019 

CAA-\!R.96.15 


Table  D>20.  Famfljr  Profran  Eqaaliaas  (with  cost) 
(pase  1  of  2  paf0) 


Variable 

B 

s.e. 

Vald 

df 

a 

Exy  <8) 

Canute  ant 

.Clll 

3676.562 

1 

.0002 

C 

.4D00 

.3325 

1.4473 

1 

.2293 

.0000 

1.4519 

«k 

165.0611 

.0003 

-.US3 

.0162 

54.C760 

i 

.0003 

-.3331 

.9976 

R2 

-.0584 

.C14S 

16.2903 

1 

.CCOl 

-.3174 

.9433 

K3 

.02S6 

.C268 

1.2174 

1 

.2699 

.3300 

1.3300 

M 

.0SE2 

.2652 

2.2630 

1 

.1325 

.3324 

1.1331 

Ki 

.31S1 

.2404 

62.4783 

1 

.cooo 

.0357 

1.37*5 

se 

.4153 

.2455 

63.3363 

.3000 

.3414 

1.5146 

c  by  F 

6.7771 

s 

.1161 

c  by  FI 

1.0123 

.4901 

4.4462 

» 

.0350 

.0372 

'  d2C 

C  by  F2 

-1.1776 

.4356 

7. 3122 

z, 

.:C69 

-.0136 

.5390 

C  by  33 

.6796 

.82*1 

.7103 

1 

.3593 

.0-330 

1.971C- 

c  by  a< 

-.2756 

1.9516 

.0192 

1 

.9998 

.0330 

.7599 

C  by  B5 

.6525 

1.2222 

.2955 

z 

.5529 

.OOCD 

1.9203 

C  by  R€ 

-.4239 

1.3765 

.0947 

Sb 

.7563 

,0030 

.6546 

Constant 

.6873 

.0111 

3960.996 

1 

.3300 

.4866 

.331C 

2.1614 

1 

.1415 

.0019 

1.6269 

A 

39.6191 

3 

.0330 

a: 

-.0662 

.0134 

21.6343 

2 

.0300 

-.0205 

.5174 

A2 

.C091 

.0161 

.3218 

1 

.5735 

.0003 

1 . CC92 

A3 

.C034 

.0170 

.0398 

1 

.6435 

.0003 

i.3C54 

A<t 

.1614 

.0316 

26.0664 

1 

.0003 

.3225 

i.ivs: 

C  by  A 

2.2305 

3 

.5260 

C  by  A1 

-.2717 

.5582 

.2369 

1 

.6265 

.OCCO 

.7621 

C  by  A2 

.0753 

.4781 

.0246 

1 

.8749 

.3CC0 

1.3782 

C  by  A3 

.5743 

.5097 

1.2695 

1 

.2*59 

.3500 

1.7759 

C  by  A4 

-1.3306 

.5450 

1.3C62 

1 

.2527 

.3300 

.3353 

Constant 

.6961 

.2111 

3645.567 

e 

* 

.3000 

c 

.5144 

.3313 

2.4115 

1 

.1204 

.0329 

1.6727 

E 

24.9947 

4 

.3301 

El 

-.0350 

.0251 

.9691 

I 

.3251 

.03-30 

.9523 

E2 

.0515 

.0150 

7.3212 

.0366 

.0106 

1.0528 

£3 

-.0375 

.0373 

1.0153 

• 

.3136 

.0033 

.9631 

E4 

.023? 

.0734 

..€35 

1 

.686C 

.0033 

1.0331 

£5 

-.3724 

.0866 

19.3997 

1 

.0300 

-.0186 

.6691 

C  by  E 

9.1433 

4 

.C576 

C  by  El 

.7241 

.2714 

7.1204 

2 

.  0376 

.0,04 

2.0629 

C  by  El 

-.5694 

.566? 

2.5263 

1 

.0871 

-.CC44 

.3793 

C  by  £3 

-2.1606 

1.C44C 

4.3624 

1 

.C36? 

-.0071 

.113-3 

C  by  £4 

-.5567 

2.2352 

.  C623 

1 

.6033 

.5000 

.5731 

C  by  £5 

1.1163 

2.7193 

.1666 

1 

.6614 

.300-3 

3. 3537 

D-52 


CAA-MR-96-1S 


Table  D-20.  Family  Prognm  Equalians  (with  cost) 
(pafe  2  of  2  pages) 


Variable 

B 

S.C. 

Wald 

df 

Sig 

R 

ExpiB) 

Constant 

.e«€& 

.0111 

3862.384 

1 

.ccoo 

C 

.4334 

.3339 

1.7154 

1 

.1503 

.0009 

1.5425 

c 

16.8532 

1 

.COCO 

61 

-.3156 

.0038 

16.7055 

1 

.3300 

-.3176 

.9945 

62 

.135? 

.0332 

16.7055 

1 

.0330 

.0176 

1.1453 

C  by  C 

5.6021 

1 

.0175 

C  by  61 

.2?29 

.1153 

5.6013 

1 

.0180 

.0087 

1.3137 

C  by  82 

-2.3662 

.9958 

5.6010 

9 

* 

.0183 

-.338‘» 

.0538 

Constant 

.6873 

.0111 

3365.180 

1 

.0000 

C 

.4712 

.3338 

2.0252 

1 

.1543 

.0336 

1.6C20 

M 

5.6302 

a 

.0177 

MI 

-.C541 

.0228 

5.6155 

* 

.0173 

-.0087 

.5473 

}t2 

.0126 

.0353 

5.6155 

1 

.0178 

.0087 

l.:i27 

C  by  K 

11.1315 

1 

.0008 

C  by  K1 

-2.2541 

.6676 

11.1319 

1 

.0008 

-.0135 

.1305 

C  by  K2 

.5340 

.1691 

11.1320 

1 

.0008 

.0135 

1.7368 

Constant 

.6680 

.0111 

3869. 8C4 

1 

.0000 

s 

.3?86 

.3313 

1.3073 

1 

.2529 

.0000 

1.46C6 

4.4031 

1 

.0359 

LI 

.0128 

.0061 

4.4094 

1 

.3357 

.0071 

1.0125 

L2 

— . 0426 

.0203 

4.4095 

1 

.0357 

-.3071 

.9583 

C  by  X> 

21.3641 

1 

.9330 

C  by  U 

-.8263 

.1789 

21.3732 

1 

.OCOC 

-.0202 

.4374 

c  by  L2 

2.7512 

.5551 

21.3732 

1 

.0030 

.0202 

15.6608 

CAA-MR.96-15 


Tabk  D<21.  Basic  Pay  Eqaatioas  (with  cost) 
(jMfe  I  of!  |Mgcs) 


V«riable 

B 

S.E. 

Vald 

df 

Sig 

Exp  (Bi 

Constar.z 

-.4968 

.0087 

3278.410 

1 

.ccoo 

C 

-.1049 

.OICC 

109.3655 

1 

.0000 

-.0367 

.9304 

R 

3 

1100.6099 

K 

.0000 

R1 

-.1607 

.0131* 

254.5037 

1 

.0000 

-.0563 

.9516 

R2 

-.2551 

.0134 

485.1224 

1 

.0000 

-.0777 

.7445 

R3 

-.1212 

.0242 

25.0205 

1 

.0000 

-.0173 

.3858 

R4 

.2939 

.0524 

31.4684 

1 

.ccoo 

.0192 

1.3416 

RS 

:.1622 

.0293 

1748.182 

1 

.0000 

.1479 

3.2616 

R6 

1.16E3 

.0364 

1023. 53C 

1 

.0000 

.1134 

3.2164 

C  by  R 

27.2146 

C 

.CCOl 

C  by  R1 

A  a  «  M 

* 

.0116 

12.5936 

1 

.CC04 

.0115 

1.942C 

C  bv  R2 

-.3693 

.0155 

20.1093 

1 

.ccoo 

-.0151 

.933: 

C  by  R3 

-.3317 

.0231 

1.2754 

1 

.2566 

.0000 

.9683 

C  by  R4 

.1249 

-0625 

3.9967 

1 

.0456 

.0050 

1.1331 

C  by  R5 

.0276 

.0333 

.6674 

1 

.4139 

.  0000 

1.0282 

C  by  s€ 

.0270 

.0434 

.3851 

I 

.5328 

.CCOO 

1.0274 

Constant 

-.4886 

.0085 

3341.568 

1 

.0000 

c 

-.0976 

.0098 

59.1456 

1 

.ococ 

-.CS49 

.9071 

A 

456.97S6 

3 

.occo 

Al 

-.13C6 

.0209 

144.9966 

1 

.3CCC 

-.3423 

.8776 

A2 

-.0331 

.0132 

6.2946 

1 

.0122 

-.0073 

.9674 

A3 

.0567 

.0152 

13.6914 

1 

.0032 

.C122 

1.0584 

A< 

.5124 

.0261 

384.4878 

1 

.0000 

.C652 

1 . 6692 

C  by  A 

3.9684 

3 

.2645 

C  by  Al 

-.0076 

.  3126 

.3663 

1 

.5452 

.3300 

.9924 

C  by  A2 

.0225 

.3152 

2.1891 

.1393 

.0315 

1.0227 

C  by  A3 

-.0253 

.0177 

2. 0585 

.1514 

-.0009 

.5750 

C  by  A4 

.0254 

.0306 

.6699 

I 

.4062 

.03CC 

1.C257 

Constant 

-.4691 

.3384 

3351.606 

* 

.0000 

-.0986 

.0096 

201.3541 

.COOO 

-.0353 

.9061 

e 

208.2512 

4 

.0000 

e: 

.C654 

.  0067 

163.3806 

1 

.0000 

.044  6 

1.0951 

E2 

-.2185 

.0156 

195.9864 

1 

.0000 

-.0493 

.8337 

B3 

.3034 

.0292 

.0138 

1 

.9064 

.0033 

.i.3334 

C4 

.0075 

.0560 

.0190 

1 

.8931 

.0033 

1.0076 

E£ 

-.C735 

.0702 

1.0677 

1 

.2948 

.0000 

.9251 

C  by  S 

18.6933 

4 

.CC09 

C  by  SI 

.3320 

.0076 

17.9527 

1 

.CCOO 

.0141 

1.0325 

C  bv  £2 

-.046: 

.0177 

7.4141 

I 

.0065 

-.cce2 

.953: 

C  by  E3 

-.0551 

.0306 

3.2512 

1 

.3714 

-.CC40 

.9464 

C  by  E4 

-.0350 

.0658 

1.6665 

1 

.1967 

.rcco 

.9195 

C  by  55 

-.1276 

.C644 

2.2945 

1 

.13:6 

-.:ci9 

.6602 

D-54 


CAA-MR-96.I5 


Table  D*2t.  Bask  Pay  Eqaatioos  (with  cost) 
(page2ar2pafes) 


Ccnst  ant 

-.466$ 

.0C64 

3337.686 

1 

.0030 

C 

-.C?64 

.0098 

101.5646 

1 

.0030 

-.0353 

.9063 

6 

109.2362 

1 

.0000 

61 

-.C324 

.0031 

110.1919 

1 

.0020 

-.0369 

.9691 

62 

.2321 

.0221 

110.1919 

1 

.0000 

.0363 

1.2613 

c  by  s 

.2637 

1 

.6076 

C  bv  61 

.0019 

.0037 

.2593 

1 

.6113 

.0000 

1.0019 

C  by  S2 

-.C133 

.0262 

.2583 

1 

.6113 

.0000 

.9368 

Constant 

-.4662 

.0084 

3335.072 

1 

.ODCO 

c 

- . CSTS 

.  0099 

99.5215 

1 

.0300 

-.0349 

.?;72 

M 

3.1122 

1 

.0777 

Ml 

-.0197 

.0106 

3.0897 

1 

.0786 

-.0037 

.9315 

M2 

.0119 

.0069 

3.0897 

1 

.0788 

.0037 

1.0120 

C  by  M 

5.3686 

1 

.  02C5 

C  by  Ml 

.0295 

.0123 

5.3288 

1 

.0210 

.3065 

1.0289 

C  by  M2 

-.0191 

.0078 

5.3286 

1 

.0210 

-.0065 

.9921 

Constant 

-.4S5S 

.3084 

3313.564 

1 

.0000 

0* 

V 

-.0931 

.3098 

90.2210 

1 

.  0000 

-.0332 

.9111 

I. 

43.1021 

1 

.0000 

u 

-.0302 

.0046 

43.5105 

1 

.0000 

-.0223 

.9702 

u 

.1036 

.0157 

43.5105 

1 

.3000 

.0228 

1.1092 

C  by  I 

.5552 

1 

.4562 

C  by  LI 

-.0336 

.0051 

.5455 

1 

.4602 

.0003 

.9562 

C  by  L2 

.0130 

.0176 

.5455 

1 

.4602 

.0000 

1.0131 

0.55 
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GLOSSARY 


ABBREVUTIONS,  ACRON\mAND  SHORT  TERMS 


a 


y 

M 

*(x) 


A1 

A2 

A3 

A4 

ACSIM 

ACS 

analysis  of 
covariance 


ARl 

benefit 


(1)  A  subpqMktion  proportional  (fifference  parameter  in  the  logistic 
regressioa  modd.  (2)‘nie|irobabffityofrqectingthenuUi^potbesis 
wheninftctitiatfue. 

The  total  population  slope  or  trend  panaaeter  in  the  logistic 
rqpesskm  model 

A  aibpqxilation  slope  or  trend  (fifexence  parameter  in  the  logistic 
r^ression  model 

(1)  The  total  population  proportioo  parameter  in  the  logistic  rqjression 
model.  (2)  A  population  mean  parameter. 

The  conditional  mean  of  a  random  variable  Y  givenxwhen 
the  logistic  distribution  is  used.  In  the  QRA,  Y  is  the  percent 
satisfiutioo  on  an  SSMP  item  and  X  is  one  or  more  of  the  covariates 
defined  within. 

Indicator  vaiiaMe  indicating  age  at  last  birthday.  24  or  less 
Indicator  variable  indicating  age  at  last  birtliday,  25  through  3 1 
Intficator  variable  indicating  age  at  last  birthday.  32  through  39 
Indicator  variable  indicatit^  age  at  last  birthday,  40  or  mote 
Assistant  ChiefofStaffibrInstallatioo  Management 
Afxny  Community  Service 

A  statistical  model  which  condsnes  the  methods  of  the  analysis  of 
variance  and  regression  analysis.  It  cnqdoys  the  indicator  independent 
variable  from  the  analysis  of  variance  ai^  the  continuous  variable  from 
regression  analysis. 

US  Army  Researdi  Institute 

Something  derived  firom  the  conMqxknofa  good  or  a  service.  Intfab 
QRA,  a  measure  of  satu&crian  in  some  ftcet  of  Amy  Hfie  as  measured 
bytheSSMP. 
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binomial 

distribution 


Bonfenoni 

inequality 


CAA 

cexKehng 

CFSC 

cooBdence 

interval 

contrast 

CONUS 

COST 

cost 

covariate 

OeSPER 

c 


For  discrete  landom  variably.  lfane\ent  has  probability  p 
of  occurring  at  any  trials  the  probability  of  y  occurring  in  m  independent 
trials  is; 


with  parameters  p  and  m. 


p-'(i  -  p) 


m-y 


A  crude  bounds  which  relates  the  experiment^wise  error  rate 
to  the  probability  of  makii^  an  eirw  in  each  individual  comparison  of  a 
multiple  comparisons  experiment 
I  -P(F}  2t  I  -lajwhere 

P{F}  «  The  prd»ability  that  at  least  one  error  is  made  in  a  muhiple 
comparison  experiment  and  Oi  *  the  probid>ility  of  an  error  on  an 
individual  ctanparison 

US  Army  Concepu  Analysis  Agency* 

Subcracriog  some  value  from  a  data  set,  usually  its  mean. 

Community  Family  Support  Center 

Upon  repeated  sampling,  with  a  grien  probability,  an 
interval  which  includes  the  true  value  of  the  parameter 

A  linear  emnbinatioo  of  unknown  parameters  in  a  statistical  linear  model 
wch  that  the  scalars  sum  to  zero 

contiaeatai  United  States 

Cost  variable  used  in  this  QRA  Unit  of  measure  is  cost  per  soldier  in 
thousands  of  constant  FY  96  doBars 

The  expenditure  offunds  to  produce  a  good  or  serv*ice.  In  tins  QR.A  the 
monies  expended  by  the  Army  in  a  given  year  in  terms  of  cost  per  soldier 
on  some  good  or  service. 

An  independent  variable. 

Deputy  Chief  of  Stair  for  Personnd 

The  base  of  the  system  of  natural  logarithms  (e  »  2.?l  ^28) 
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cxperimeBt’Wise 
error  nte 


GHA 


Indicator  variable  indicating  white  edmicfty 
btficitor  varubfe  indici^  bli^ 

Indifiatnf  v«r*«hU 

bdicator  vinaUe  indicatiqg  Asten  or  ^Kific  Idtnder  etbnichy 

Indicttw  variable  indicating  American  Indian,  Eskifflo  or  Aleut  ethnicity 

The  probability  of  ftlsely  rejectmg  one  individual  comparison  in  a 
multiple  comparison  experiment 

SSMP  hem  whidt  asks,  “Based  on  your  Army  eqterience,  how  satisfied 
or  dtssatisfied  ate  you  with  the  quality  of  An^  fiifflily  programs?” 

fiscal  year 

Indicator  variable  "Mtirtwig  male  gender 
Indicator  variable  indicating  fbnale  gender 

SSMP  hem  which  asks,  “Based  on  your  Aimy  experience,  how  satisfied 
or  dissatisfied  ate  you  with  the  avaflibfliy  of  ggveromenthousmgy 

SSMP  hem  wfaidi  asks,  “Based  on  your  Amy  esqwrieace.  how  sttisfied 
or  dissatisfied  are  you  with  the  quality  of  foveramem  housiogT* 


group  variable 


hypothesis 


A  vector  conhiuet  used  to  stacistiai  aadysb  to  represent  the  categoiy 
membership  of  a  angle  obsetvatkm.  For  examfde,  gender  has  two 
cm^orics(i.e.,  nude  and  female).  Iflofaa  Smith  participated  in  the 
iinipie,  he  would  be  coded  u  a  male  by  the  two  clement  vector  (1,0)  and 
Maty  Doe  would  be  coded  as  a  finnala  with  the  vector  (0. 1). 

A  statistical  hypotbm  is  a  hypothesis  cooceming  the  parameters  of  a 
probability  distnbution.  The  statistical  hypothesis  undv  test  is  referred 
to  as  the  tsuQ  fa>'pothesis.  An  aheniative'lqrpothesis  specifies  some 
value(s)  for  the  parameters  difiereat  fiom  those  under  test. 

(1)  Random  variables  are  statistically  mdepcadent  if  their  joint  probability 
denatyflinctioo  can  be  expressed  as  the  produa  of  nonnegative  functions 
ofenenofthe  random  variables  done.  (2)Asetofvectorsissaidtobe 
liaearly  dependent  if  there  ex»  scalan  not  all  aero  such  that  their  linear 
combmation  is  eoual  to  zero.  Ifdicre  docs  not  exist  such  a  set,  then  the 
vectors  are  Imcany  independem. 


independent 
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nficatorvafiable 


iotenction 

LI 

U 

leverage 

Mkebfaood  (unctioo 


liaear  regression 


logistic 

regression 

logit 


One  dement  ofa  group  variable  which  takes  00  values  0  or  1.  Itcorre- 
spoods  to  one  of  a  finite  aumbcr  of  usually  mutually  exclusive  and 
exhaustive  categohes  into  uduch  a  group  vaiiaUe  can  be  divided.  For 
exanpie,  the  group  variable  gender  can  be  (fivided  into  two  categories 
(le.,  male  and  fetufe).  IndnsQUA^theindcatorvariableGlcorre- 
to  the  category  male.  If  Gl  takes  oo  the  value  1  in  a  particular 
mstancc;  it  may  be  refining  to  (1 )  a  male  resprmdent  in  the  survey,  or  (2) 
die  subpopulatioo  of  males  when  substituted  into  a  logistic  r^ression 
modd.  Whenthere^xMidentisnotamaleorwearerdernngtotbe 
female  subpopulatioD  in  a  Ic^isticr^ressioo  model,  the  value  of  Gl  isO. 

A  coihbined  efito  of  two  individual  ftctors  which  is  different  fitun  the 
sum  of  their  separate  efiecti 

Indicator  variabie  indicating  CONUS  duty  station 


Indicator  variable  indicating  OCONUS  duty  station 

In  Hnear  r^ression,  a  poim  in  the  space  of  the  independent  variabtes 
which  is  far  fiora  the  rest  the  data.  Such  a  poim  will  ba\'e  a  strong 
inftuence  on  estimation  of  parameters 

Associated  with  each  random  variable  X  there  is  a  probabiht\>  fiactioQ 
P(X}0  vdwe  (  repiesems  the  known  parameters  of  the  probability 
fimctioa  Given  a  fixed  set  of  obscrvanoos  for  a  random  variable;  then  it 
is  appropriate  to  contemplate  the  various  values  of  which  gave  rise  to 
thisiet.  TbeldcdihoodfifflctionL(IUX)hasthesamefixmasPPCl(Xbut 
now  X  is  fixed  and  4  is  unkoowu 

A  modd  of  the  random  variable  Y  whose  comfitional  expectatioo,  £(Y, 
!xj  «  -r  PiX,  Y,*  fid  4-  3ix  e;,  with  e,  assumed  to  be  independent  and 
identically  normally  distributed  with  mean  zero  and  unknown  variance  cT. 
The  unknown  parameters  are  3d,  $1,  and  <r.  The  x  is  a  fixed  covaiiate. 
The  parameters  3d,  fit.  and  are  usually  obtained  by  maxiinizii^  the 
IficcKhood  function  which  is  equivalent  to  obtaining  least  squares 
estimates  of  the  parameters. 

A  modd  of  a  discrete  random  variable  Y  which  takes  two  values 
(ie..  0  and  I).  The  conditional  mean  of  Y  given  a  set  of  covariates  is 
bounded  by  zero  and  one.  The  error  distribution  is  assumed  to  be 
binomial. 


The  natural  logarithm  of  the  odds  ratio. 
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Ml 

KC 

- 1^1 

fnooci 

MWK 

aonnal 

distiibu&oa 


OACSIM 
OCONUS 
ODCSPER 
odds  ratio 

OSD 

OQL 

paramotcr 

PAY 

POM 

prolMbility 


Indicstor  varitUe  itxiicatiiig  «  respondeat  wi»  is  QOt  presently  mtnied 
(Le.,  single,  (fivorced,  or  widowe^. 

Iadic«tofvariri)le  indicating  a  respondeat  who  is  married. 

A  hypothetical  expression  ofhow  observed  data  were  generated  A 
atatisticd  Biodel  is  generally  expressed  in  a  raatheinatical  form  and 
ttsiafiy  o(»sist  of  ^emetic  and  taadooi  cwnpooeats. 


Morale,  Welfitfe,  and  RecrealioD 

A  continuous  random  variable  X  with  probability  density 
iunctioo  as  follows; 


/(*)= 


(T-Jlii 


^  J 


with  parameters  p  and  o*.  the  mean  and  variance,  respectively. 


Office  of  the  Assistant  Chiefof  Staff  fiar  InstaBmion  Managenaent 

outside  continental  United  States 

Office  of  the  Deputy  Chief  of  Staff  for  Personnel 

The  ratio  of  the  probability  of  a  fovotaUe  occurrence  to  the  probability  of 
an  unfovorable  occurrence. 


Office  of  the  Secretary  of  Defense 

SSMP  Item  which  asks.  "Based  on  your  Army  experience,  how  satisfied 
or  disstfisfied  ate  you  with  the  ove^  quality  of  Army  hfer 

An  expressioo  which  occurs  in  the  definitioo  of  a  probability  distributioo 
or  a  statimical  model  such  as  the  parameters  in  a  regresrion  model 

SSMP  Item  which  aski  '‘Based  on  your  Army  experience,  bow  satisfied 
or  dissatisfied  are  you  with  the  amount  of  pay  (hiuic)T 

Program  Objective  Memorandum 

A  baric  concept  which  is  cither  undefinaWe  expresriag  in  some  way  a 
“d^ree  of  beheT  or  a  hmitmg  frequency  ki  an  infinite  random  series. 
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quality  of  fife 
quick  reactioa  analysis 


QOL 
QRA 

QUAILMAN  Quality  of  Life  Measuremeot  and  Analysis 

RI  Indkat(rvanabfeindicatiagnmluPV2  through 

R2  Indicator  vari^  indicatn^  ranks  SGT  through  SSG 

R3  Indicatof  variable  indicatmg  raidcs  SFC-SGM/CSM 

R4  hdkatarvariaUeindicatiog  all  wanantoSider  ranks 

R5  Indicator  variable  indkating  ranks  2LT  through  CPT 

R6  Indicator  variable  indicating  ranks  MAJ  and  above 

random  variable  A  quandty  which  may  take  any  oftbe  values  ofai^ieci&ed  set  with  a 
specified  probability. 

REC  SSMP  ben  which  asks, ’’Based  on  your  Army  experience,  how  satisfied 

or  tfisstfisfied  are  you  wnfa  the  recreatkkoal  services?" 

response  A  dependent  variable 

restrictioo  An  equmionexpeesang  one  parameter  as  a  linear  conbinatioo  of  the 

remaining  parameters.  Restrictions  are  used  in  ovexparameterued 
systems  equations  (i.e..  systems  with  more  unknowns  thu  equatioos) 
toobCBoasohitioa  Restri^ns  may  be  thought  of  u  equality 
oonstrainu 

sample  space  Hie  set  of  sample  points  cocrespondii^  to  aO  possible  samples. 
SIDPERS  Standard  InstaUationDivisioa  Personnel  System 

SPSS  Statistical  Package  for  the  Social  Sdenccs 

SSMP  Sample  Survey  of  Nfiliuuy  Personnel 
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SSMPkem 


SSN 

standard 

annual 

TIME 

USACEAC 

USAREUR 

VHA 

YCM 


One  of  the  10  quesboes  chosen  by  this  QRA  as  pertainiag  to  Army 
qualky  of  life  isanes  The  nr»aq»n^^c  have  been  in  the 

fermonthesixadmaistnidoosoftheSSMFCS^mg  1992toFal  1994) 
ttSfdnthisQRA.  la  the  survey,  ibur  levels  c^satisfectioii(ie.  very 

^*fy  ta  it— <i  ThCSS 

lesporwea  were  coiapsediMO  the  categories  satisHed  and  ditiatisfted  for 
thisQRA. 

sodsl  security  mnbe^ 

A  nornal  probabihty  (hstrdnitioo  of  a  random  vwiable  2 
tvith  |t  •  0  and  or^  *  1. 

One  of  sor  consecutive  administratioos  of  the  SSMF  used  for  this  QRA 
0-e..  TIME  *  I  cocre^ronds  to  Spring  1992  tfarot^h  TIME  *  6 
corresponds  to  Fai)  1994). 

US  Army  Cost  and  Ecorwinic  Analyas  Center 

US  Araay  Europe 

<1)  Veterans  Housing  AflowMce.  (2)  SSMP  Item  which  asks.  “Based  on 
your  Army  experience,  how  satisfied  or  dissariifird  are  you  with  the 
amount  of  VHA/COLAT 

SSMP  kem  which  asks.  “How  would  you  rate  XBlK  currant  level  of 
moraleT  Possible  responses  were  very  Ihigh.  high,  aaoderaie.  low.  or 
veryiow.  For  the  purposes  oftfais  QRA  very  high  and  high  were 
coOapeed  into  a  hi^caegocy.  low.  and  very  low  into  alow  creegory. 
and  moderate  response  was  omitted 


